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CHIP CD SPECIAL 


Chip CD Special: coAepwaHue 


flepeoe 

BTopoe 



m naKeT 


3apo>KfleHvie hobovl ncwxojiorvivi, MHOJKecTBO He BviflaHHbix floceae B03M0>KH0CTeM vi orpaHvineHUM, 
noHBJieHvie HOBbix MaHWM m (|)o6hh — bot flanexo He nojiHbiu nepeneHb nocneflCTBUM Bbixofla o6inecr- 
Ba Ha HOBbivi ypoBeHb opraHvi3apMvi, mma. KOTopoMy — aoKanbHaa ceTb. 


o 6 ojibwoMy cneTy, Bee Heo 6 xoAMMoe 
pj\s\ pa 6 oTbi b jioKa/ibHoPi ceTM y>Ke 
npeAycMOTpeHO b onepaunoHHbix cm- 
CTeMax. Ho ec/in Bbi xoime 3acraBMTb TexHi/i- 
Ky pa 6 oTaTb Ha Bac b no/iHOM 06 -beMe, to TyT 
He o6oMTi/icb 6e3 cneuna/iM3npoBaHHoro 110, 

O KOTOpOM nOMAeT peHb HM>Ke. 

IPetC Premium — nporpaMMa, c/iywaLAaa 
A/ifl aBTOMaTMHecKOM HacrpoMKM napaMeTpoB 
/lOKa/ibHOM ceTM b n kd6om OC Windows. Oco- 
6eHHO no pyuie IPetC npnAeTca B/iaAe/ibuaM 
Hoyi6yKOB, KOTopbiM no AO/iry c/iy>K6bi npM- 
xoahtca nacTO nepe6npaTbcn c Mecra Ha Mec- 
to. CyAme caMM, a nn toto HTo6bi noAK/noHMTb 
KOMnbfOTep k jiio6om jioKa/ibHOM ceTM, BaM ao- 
daTOHHo npocTO BdaBHTb ceieBOM Ka6e/ib b 
cooTBeTCTByfoiAMM pa3-beM m 3anycTMTb 3Ty 
nporpaMMy. Ilapa npocTbix MaHMny/iflAMM m 
Bbi yBMAme pa6onne craHpMM cbomx KO/i/ier! 

n pH noMOLAM nporpaMMbi Desktop DNA/ifo- 
6oe npM/ioweHMe mowho He npocTO CKonnpo- 
BaTb c KOMnbfOTepa Ha KOMnbfOTep, ho m nepe- 


HedM ero no/iHocrbio co Bcem (fan/iaNin, Ha- 

CTpOMKaMM, CMCTeMHbIMM 6 M 6 /lMOTeKaMM M 
K/iionaMM peedpa. IIommmo 3 Toro, nporpaMMa 
MoweT nepeMecTMTb c MaiuHHbi Ha m a lu m H y Bee 
CMdeMHbie HacrpoMKM (HacrpoMKM Pa 6 oHero 
cmna, ceieBbie HacrpoMKM, HacTpoPiKM npMH- 
TepoB m t. n.). B o 6 iAeM, Desktop DNA no 3 BO- 
JlfleT nO/lHOCTbK) KJlOHMpOBaTb Bee HaCTpOMKM 
KOMnbfOTepa BMecTe c MHcjDopMauMeM, xpaHA- 
LAeMCfl Ha >KecTKMx AMCKax. 

/1oKa/ibHan ceTb 

Ee3onacHOCTb 

Hto TaKoe firewall, ceroAHfl 3 HaeT noHTM 
Ka>KAbiM, ho Aa/ieKO He Bee cneiuaT no/ib 30 - 
BaTbCfl nporpaMMaMM 3 Toro K/iacca. B hckoto- 
pbix c/iyna^x, HanpnMep, ec/iM Bbi M 3 peAKa 
A 03 BaHMBaeTecb b 1 /lHTepHeT M 3 AOMa, 3 to Aa- 
>Ke He/ib 3 n Ha 3 BaTb jierKOMbic/iMeM. Cjimlukom 
M a/ia Bepo^THocTb B 3 /iOMa. OAHaKO npn pa 6 o- 
Te B OC|)MCHblX M 0C06eHH0 paPiOHHblX CeTflX 
3 aiAMTa npocTO Heo 6 xoAMMa. BcerAa MO>KeT 


HaPiTMCb 6paBbm TOBapMLA, KOTopbiM b hmcto 
no3HaBaTe/ibHbix pe/mx peLUMT npoBepMTb Ba- 
wy CMCTeMy Ha npoHHOCTb. Ec/im Bam kom- 
nbiOTep ko BceMy nponeMy cyTKaMM Hanpo/ieT 
AOCTyneH b ceTM, noc/ieACTBMfl tbkmx npoBe- 
poK MoryT OKa3aTbcn HenpeACKa3yeMbiMM. 
Oahmm M3 ziyHLUMx peweHMM A-n^ 3aiAMTbi pa- 
6oneM CT3HI4MM OT HecaHKUMOHMpOBaHHOrO 
Tpac|)MKa AB/meTCfl Agnitum Outpost Firewall. 

YTMJlMTa AJlfl o6Hapy>KeHM51 BTOp>KeHMM 
Snort M3BecTHa 6/iaroAapn CBoeM 3 c|d c(d e kt m b - 

IPetC Premi- 
um — HacT- 
poMKa cem 
npOMCXOAMT 
B HeCKO/IbKO 
K/ 1 MKOB Mbl- 
UlblO 
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tflAgnitum Outpost Firewall Pro (Service h 


El m CepBHC OapaMerpbi CnpaBKa 
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Mofi Hi-rrepHeT 
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0- OTKpbfTbie nopru [4] 
Pa3peuieHHbie 


Agnitum Outpost Firewall — MomHaq 
3 aii 4 HTa paOonen eTampifl 
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Ethereal — McnepribiBaioLiiafl MH4>opMa- 
UMn o ipacfjMKe 


NetworkView 

[Tutorial. nvd] 


File Edit View Logs Window Help 

El & H m o £ f 

3 cc + 


B 

10.1.1.1 

Station 

B 

10.1.1.2 

User2 irtjindouwsNT4pc.a 

NetworkView — y 3 Hawie 6 o/ibiue 0 cbomx 
«coceflnx» 


hoctm n 6ecn/iaTH0My pacnpocrpaHeHMio. 

OHa MoweT pa6oTaib b Tpex pewnMax: na- 
KeTHoro CHnc|3epa, perncipaAMM naKeTOB n 
o6HapyweHMfl aiaK. B nocneAHeM M3 hmx 
S nort ocymecTB^5ieT ananrn TeKiuero TpacJaM- 
Ka, npoBepaei KoppeKTHOCTb cipyKTypbi no- 
jiynaeMbix naKeTOB n cooTBeTCTBne nx co- 
AepwnMoro onpefle^eHHbm npaBM/iaM. fl/ia 
onncaHMfl ceieBbix mhamaghtob m onpeAe/ie- 
hma peaKAMM cncieMbi b nporpaMMe npeAyc- 
MOTpeH 53 3 bi k CAeHapneB. BcrpoeHHafl 6a3a 
ABHHbix no3B0^5ieT AHarHocmpoBaTb pac- 
npocrpaHeHHbie Tnnbi mh amaghtob, jamx 
KaK «cKpbuoe» CKaHnpoBaHMe (Hcno/ib3yio- 
lAee cjD/iarM ceieBbix naKeTOB FIN, ASK), aia- 
kh Ha nepeno/iHeHne 6ycf)epa pa3/iMHHbix 
cepBMCOB, aiaKM, ncno/ib3yK)iAMe HapyweHne 
cipyKTypbi ceieBbix naKeTOB (ping of death), 
aiaKM BMAa «OTKa3 b o6c/iy>KMBaHMM» (DOS n 
DDOS). ripM o6Hapy>KeHMM cncTeMon /no6oro 
noAo6Horo MHAMAeHTa mo>kho nepeAaTb npe- 
Aynpe>KAaioiAee coo6iAeHMe b cnyw6y WinPo- 
pup, b /lor-cJoaM/i m/im ceieBOMy cepBMcy. 

CeTeBbie CKaHepbi 

CpeAM nporpaMM a/ia CKaHnpoBaHMfl m AnarHO- 
ctmkm jioKa/ibHbix ceien oneHb MHoro cepbix m 
H enpMm^AHbix. no/ib30BaibCfl mmm MoryT pa3Be 
HTO CMCTeMHbie aAMMHMCTpaTOpbl C 60JlbLUMM 
onbiTOM. Ho 3aneM we TaK HaA co6om M3AeBaTb- 


3 OSITIS - WinProxy User Interface - Microsoft 

J Qafin JlpaEKa El ha 

MsdpaHHoe CepBHC 


J ® 

Ha 33 A 

OcTaHoem-b 06 hoe 

^apec 0 http: // 1 27 . 0 . 0 . 1 / 

OSITIS. 

WinProxy. 

] home 

|| change password 

Welcome to W 

1 dial up 

Read more about WEB 

CKpoMHoe okho m 6 oraTbiM HaCTpOMKaMM 
web-MHTep 4 >eMc 


cfl, KorAa Ha CBeie ecib yin/ima NetworkView? 
OHa CKaHMpyei ceib m 6e3 nocTopoHHen no- 
moiam pncyeT ee cxeMy, noxowyio Ha Te, hto 
o6bNHo co3AaiOTC5i b BeKTopHbix peAaKTopax. 
1/lToroByio MOAe/ib mowho copmpoBaTb no IP- 
aApecaM, Mac-aApecaM n t. n. m npn Heo6xo- 
AMmoctm pacnenaiaib. BHyipn maBHoro OKHa 
nporpaMMbi MoryT cyiAecTBOBaib HecKO/ibKO 
okoh cxeM m Ta6/iMA. ripeAycMoipeHa TaKwe 
B03M0>KH0CTb nepeAaTb ynpaB/ieHne Hav\p,eH- 
HbiM xoctom nporpaMMe VNC, KOTopaa ony6jin- 
KOBaHa b pa3Ae/ie «BoHyc». 

npoKCM-cepBepbi 

MoiAHbie cepBepHbie yTM/iMTbi, KOTopbie mo- 
ryT pa6oiaTb b OC Windows n yw TeM 6o/iee 
b Windows 9x/Me, ceroAHfl BCTpeTMWb Hena- 
cto. WinProxy KaK pa3 ABjifleica npeACTaBM- 
Te/ieM 3 tom peAKOM KaieropMM. OHa — He 
npodo npoKCM-cepBep, OHa — yTM/i MTa, 
cnoco6Haa 3aiAMTMTb nojib30BaTejien jio- 
Ka/i bHOM cem onaKMx Hanacien 1/lHTepHeia, 
KaK cnaM, BMpycbi (ajiji 3toto Hcno/ib3yeiai 
cepBMc ot Panda Software) m xaKepcKMe aia- 
km. llporpaMMa noAAepwMBaei a6co/iK)THoe 
60JlbLUMHCTB0 npOTOKOJIOB, n03B0J15ieT Ha- 
3HaHMTb no/ib30BaTe/iflM pa3/iMHHbie npaBa, 
K3iuMpyeT AaHHbie m DNS A-na ycKopeHna pa- 
6oTbi, no3BO/iflei 3anpeTMTb Aociyn k onpe- 
Ae/ieHHbiM caMTaM m t. a* Bee BbiwenepeHnc- 
jieHHbie cepBMCbi MoryT 6biTb Aeia/ibHo Ha- 
dpoeHbi nepe3 web-MHTepc|3eHC, KOTopbin 
(npn yc/iOBMM Toro, hto nporpaMMa 3anyiAe- 
Ha) AOdyneH nepe3 ji k>6om 6pay3ep no aA- 
pecy http://127. 0.0.1. 

Proxy-Pro Professional Gatekeeper — 
MOiAHbm npoc|3eccnoHajibHbiM MHCTpyMeHT A/ifl 
opraHM3auMM Aociyna b 1/lHTepHeT. npoKcn- 
cepBep MMeeT AOcraTOHHo 6ojibwoH Ha6op 
HadpoeK m o6/iaAaei oneHb Hen/ioxMMM bo 3- 
MOWHOCTflMM. flOCTyn K OCHOBHbIM HadpOM- 
KaM nporpaMMbi mowho no^yHMTb He M3 
o6biHHoro MeHio, a nepe3 6pay3ep npn noMO- 
iam web-MHTepc|3eMca. B^aroAap^ 3TOMy koh- 


Tpo^npoBaTb nporpaMMy n BHoemb M3MeHe- 
HM5I B ee HaCTpOMKH mowho c yAa/ieHHOM pa- 
6onen ciaH amm. llporpaMMa noAAep>KMBaeT 
pa6oiy c npoTOKO/iaMM HTTP, FTP, Telnet, Real 
Audio, Pop 3, SSL, RTSP, S0CKS4, S0CKS5, 
MAPPED LINK (TCP), MAPPED PORT (UDP). 

YneT Tpact>MKa 

Ethereal 0.9.13 — 6ecnjiaTHaa yimma nnn 
ananma ceieBoro Tpac|)HKa MoweT pa6oiaib b 
rpac|DMHecKOM pewnMe n b pewnMe KOMaHA- 
hom dpoKM. Oic/iewMBaTb mowho KaK Bee na- 
KeTbi cpa3y, TaK n ncno^b30Baib cJdm/i bTp no 
onpeAe/ieHHOMy npoTOKO/iy, KOTopbix, Kdam, 
Ethereal noAAep>KHBaeT aw 385 (o npeAHa3- 
HaHeHMM 6o/lbllJMHCTBa M3 hmx^io6om HOp- 
Ma/ibHbin ne/iOBeK He MMeeT hm Ma/ieniuero 
npeAdaB/ieHM5i). no^yneHHbie AanHbie mow- 
HO COXpaHMTb KaK B pOAHOM c|30pMaTe npo- 
rpaMMbi, TaK m b (fopMaiax Apyrnx yimm. 
ripn Mcno/ib30BaHMM yTM/iMTbi b OC Windows 
Tpe6yeTC5i Apa^sep WinPcap, a b Linux — 
6n6/iuoTeKa libpeap. 

3aKiiK>HeHMe 

3aKOHHMB noAroTOBKy 3Toro HOMepa, Mbi co- 
BepiueH ho c^ynanHo a^i^ ce65i o6Hapywn/iH, 
hto npoTecTnpoBaHHbiMM yTM/imaMM pery- 
jiapHo hmkto M3 Hac He no/ib3yeTCfl. CeTe- 
Bbie yTM/lMTbl He HyWHbl KaWAbIM ASHb, HO 
ohm BcerAa AO/iwHbiM 6biTb noA pyKOM Ha 
BCflKMM c^ynan, BeAb b OAHy ceib He^b35i 

BOMTM ABaWAbl. 

flMviTpvm AcayjieHKO, IlaBeji HIouimh 

Ailfl pa3pa60THMK0B 

PeAaKAMfl wypHa/ia Chip OTKpbua A-na coipyA- 
HMHecTBa c pa3pa6oTHMKaMM no m 3anHTepe- 
coBaHa b ny6/iHKaAHH npaKTMHecKM no/ie3Hbix 
m 6e3onacHbix nporpaMM. ripeAOCTaBjifleMoe 
no ao/iwho conpoBOWAaTbC5i onncaHneM oc- 
HOBHblX ((DyHKAMM. nporpaMMbi npMHMMaiOTCfl 
k ny6/iMKaAMM He no3AHee neM 3a Aea Mec^Aa 
AO noflB/ieHHfl HOMepa b npoAawe. 
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Ha npcmoKeHHM CBoew nciopnn He/iOBeHecmo McnbiTbiBa/io ocipyio He- 
o6xoflMMOCTb b cpeflCTBax 6bicrpoM nepeflann MH(j)opMapMM Ha 6o/ibiuMe 
paccroflHMfl. Ha 3ape pMBM/iM3apMM ncno/ib30Ba/incb npMMMTMBHbie cno- 
co6bi — cMma/ibHbie Kocipbi, 6apa6aHbi, noHTOBbie ro/iy6M m t. a. C pa3- 
BMTMeM HayKM OHM COBepLUeHCTBOBa/lMCb: M3o6peTeHMe 3/ieKTpMHeCTBa 
CO BpeMeHeM n03B0JlMJ10 nOHTM MOMeHTa/lbHO o6MeHMBaTbCfl flaHHblMM. 


L a/ibHeniuee pa3Bmne paflMO, Te/ierpa- 
(fa, Te/iecjDOHa, M3o6peieHne KOMnbio- 
I ] Tepa co3fla^n n/iOAOTBopHyio noHBy 
A/ifl npoxofl^men m Hbme MmerpauMM pa3/iMH- 
HblX yCTpOMCTB B l7106aJlbH0e MHC|DOpMaAMOH- 
Hoe coo6necTBO. Ha flam-ibm momcht Kpyn- 
HeMLUMM M caMbiM pacnpocrpaHeHHbiM BO BCeM 
Mi/ipe y3/iOM 3Toro coo6iAecTBa, 6e3yc/i0BH0, 
AB/ifleTCfl 1/lmepHeT, ceMnac HacHMTbiBaioLAMM 
6o/iee 50 mmjijimohob nojib30Baie/ieM m o6-be- 
AMHfllOLAMM OKOJIO 40 TblC53H pa3JlMHHblX CeTeM. 

TepMHHan 

llepBbie KOMnbiOTepbi noaBM/iMCb b 50-x roflax 
m npeAcraB/ifl/iM co6om orpoMHbie, nopoPi 3a- 
HMMaioiAMe ue/ibie 3flaHM5i ycrpoMCTBa. 0c- 
hobhom aKueHT craBM/ica Ha yBe/iMHeHMe mx 
npoM3BOflMTejibHocTi/i, a yflo6cTBO pa6oTbi ot- 
xoamjio Ha BTopoM n/iaH. OflHaKO b 60-x roflax 
6bmn nepecMOTpeHbi cnoco6bi opraHM3aunn 


BbiHMC/ime^bHoro npouecca, m noflBM/iacb 
B03M0>KH0CTb yHMTbIBaTb MHTepecbi no/ib30Ba- 
Te/ien. Pa6oTaTb c KOMnbKrrepaMM craHOBM- 
jiocb Bee yflo6Hee m yflo6Hee. lloflBMjiMCb TaK 
Ha3biBaeMbie MHTepaKTMBHbie MHoroiepMM- 
Ha/ibHbie cMdeMbi pa3Ae/ieHMfl BpeMeHM. 

B TaKMx cMdeMax HecKO/ibKO no^b30Baie/ieM 
no/iynajiM OTAe/ibHbm TepMMHa/i, noAK/iio- 
neHH bin k ueHTpa/ibHOMy npopeccopy, m 
M orjin b pe>KMMe pea/ibHoro BpeMeHM BedM 
AMa/ior c KOMnbiOTepoM, npn 3tom co3AaBa- 
JiaCb MJ1J1I03M51 eAMHO/lMHHOTO BJ13AGHM51 KOM- 
nbiOTepoM. HeMHoro no3>Ke TepMMHa/i bi M3 
creH BbiHMc/iMTe/ibHoro ueHTpa nepeMecTM- 
/iMCb HenocpeACTBeHHo Ha TeppMTopMK) Been 
opraHM3auMM. 

TaKMM o6pa30M, co3A3HMe MHoroiepMM- 
Ha/ibHbix cMcreM pa3Ae^eHM5i BpeMeHM cia/io 
nepBbiM waroM k noflB/ieHMio coBpeMeHHbix 
JlOKaJlbHblX BblHMCJlMTe/lbHblX CeTeM, KOTOpbl- » 


CHIP SPECIAL N 9 7 







UNIVAC 1 (Universal Automatic Computer) — nepBbiM npoMbiiu/ieHHbm KoivmbioTep, 
KOTopbiM 6bm nocrpoeH a jih 6iopo nepenncM CLUA b 1951 rofly. Pa6ora/i oh c raKTOBOH 
nacTOTOH 2,25 Mfu m coflep>Ka/i okosio 5000 3/ieKTpoHHbix Jiaivm 


» MM OHM eme He AB/lflJlMCb, TaK KaK MCn0/lb30- 
Ba/iM ueHTpa/iM30BaHHbiM cnoco6 o6pa6oTKM 
M Xp3HeHM51 flaHHblX. 

B Hana/ie 70-x 6/iaroAapfl MHoro/ieTHMM 
ycM/iMAM 6ojibworo KO/iMnecTBa pa3pa6oT- 
HMKOB np0M30lUe/l OHepeflHOM TeXHO/lOTM- 
HeCKMM npopbIB, flaBLUMM B03M0>KH0CTb 
C03AaBaTb MMHM-KOMnbfOTepbl, KOTOpbie n03- 
BO/ifljiM o6pa6aTbiBaTb MHcfiopMauMK) 6bicipee 
CBOMX TMraHTCKMX npeflUJeCTBeHHMKOB. Pe3- 
Koe yMeHbiueHMe mx ctommoctm no3BO/iM/io 
Aawe He6o^bLUMM npeAnpMATMAM npMo6pe- 
TaTb KOMnbKDTepbi A-n^ peweHMfl cbomx npo- 
6/ieM, m noflBM/iacb Heo6xoAMMOCTb pacnpe- 
Ae/ieHMA BbiHMc/iMTe/ibHbix pecypcoB no 
HecKO/ibKMM noApa3Ae^eHM5iM npeAnpMATMfl. 
OAHaKO npM 3 tom Bee KOMnbfOTepbi npoAO/i- 
>Ka/iM pa6oTaib OTAe/ibHo Apyr ot APyra. 

Ho co BpeMeHeM o6'beM o6pa6aTbiBaeMOM 
MHCflOpMaUMM BbipOC, BblHMCJlMTe/lbHblX MOLAHO- 
CTeM OAHoro KOMnbfOTepa cra/io KaiacTpoc|3M- 
necKM He xBaiaib, m noaBM/iacb ocrpafl Heo6- 
XOAMMOCTb B B03M0>KH0CTM o6MeHa AaHHbIMM 
Me>KAy HeCKO/lbKMMM 6/1M3KO pacn0/10>KeHHbl- 
MM KOMnbfOTepaMM. ripeAnpM51TM51M M OpraHM- 
3 au , v\m npMw/iocb cpohho pa3pa6aTbmaTb 
nporpaMMHoe o6ecneneHMe, no3BO/ifliOLAee 
o6-beAMH51Tb CBOM BblHMC/lMTe/lbHbie MOIAHOCTM. 
B pe3y/ibiaie noABM/iMCb nepBbie jiOKa/ibHbie 
BblHMC/lMTe/lbHbie CeTM, KOTOpbie BO MHOrOM 
OT/lMHa/lMCb Onex CeTeM, KOTOpbie Mbl MC- 
no/ib3yeM ceroAHfl. B nepByio onepeAb 3to 
KacaeTCfl ycrpoMCTB conpaweHMfl Me>KAy kom- 
nbfOTepaMM — KawAafl KOMnaHMfl Mcno/ib30Ba- 
jia cbom TMnbi Ka6e/ieM / pa3/iMHHbie bmah pa3-b- 
eMOB m cnoco6bi npeACTaB/ieHMA AaHHbix Ha 
J1MHM51X CB513M. Bee 3TM yCTpOMCTBa MOr/lM pa- 
60TaTb TO/lbKO C TeMM TMnaMM KOMnbfOTepOB, 
A/ifl KOTopbix ohm 6bmM pa3pa6oTaHbi. Ecrecr- 
BeHHo, 3 to TopM03M/io Aa/ibHeMwee pacnpocT- 
paHeHMe jioKa/ibHbix ceTeM. 

JloKajibHasi ceTb 

TaKaa pa3o6iAeHHOdb m HecoBMecmMocrb 
Me>KAy pa3/lMHHblMM n^aTCjDOpMaMM Bee 6o/lb- 
me HaHMHa/ia 6ecnoKOMTb no/ib30BaTe/ieM m 
noTpe6MTe/ieM / m b 80-x roAax 6bmo CAe/iaHO 
HeCKO/lbKO nonbITOK CTaHAapTM3MpOBaTb Tex- 
H0/10TMM o6'beAMHeHM51 KOMnbfOTepOB B ceTb. 

B pe3y/ibTaie M3 orpoMHoro KO/iMnecTBa Tex- 
H0/10TMM 6blJ10 BblAe/ieHO TpM OCHOBHbIX — 

Ethernet Arcnet m Token Ring. 

B 3to >Ke BpeM5i Ha pbiHKe Hana/iM noflB- 
jiiiTbCii nepBbie nepcoHa/ibHbie KOMnbiOTepbi, 
KOTOpbie da/iM MAea/ibHbiMM 3/ieMeHTaMM A-nfl 
nocTpoeHM^i JioKa/ibHbix ceTeM: mx npoM3BOAM- 


Te/ibHocTM Bno/iHe xBaia/io A-na pa6oibi ceie- 
Boro nporpaMMHoro o6ecneneHMfl, ho ohm 
H y>KAa/lMCb B o6'beAMHeHMM CBOMX BblHMCJlM- 
Te/lbHblX MOlAHOCTeM AJlfl peilieHM51 CJlOWHbIX 
pecypcoeMKMx 3aAan. CieneHMeM BpeMeHM 
n K da/iM npeo6/iaAaib b JioKa/ibHbix ceTax, 
npMHeM ohm ywe Mcno/ib30Ba/iMCb He TO/ibKO 
KaK KJIMeHTCKMe TepMMHa/1 bl, HO M KaK yCTpOM- 
CTBa A-n^ ueHTpa/iM30BaHHoro xpaHeHMfl m o 6- 
pa6oTKM AaHHbix, to ecTb 33H5U1M MecTO ceTe- 
Bbix cepBepoB, ao 3Toro nocipoeHHbix Ha 
MMHM-KOMnblOTepaX. 

C 3TOrO MOMeHTa Rnft C03AaHMfl JlOKa/lbHOM 
ceTM 6bmo AOcraTOHHo npMo6pecTM craHAapT- 
h bi m ceieBOM aAamep, Ka6e^b m yciaHOBMTb 
Ha KOMnbiOTepax OAHy M3 nony^5ipHbix ceie- 
Bbix onepauMOHHbix cmctcm. llpMcoeAMHeHMe 
Ka>KAoro HOBoro KOMnbiOTepa k cyiAecTByio- 
\i\ev\ ceTM TaK>Ke He Bbi3biBa^o npo6/ieM — 
maBHoe, HTo6bi Ha HeM ctoaji ceieBOM aAan- 
Tep, pa6oiaioiAMM no tom we TexHO/iorMM, hto 
M Ha OCTa/lbHblX. 

CeMHac k zioKa/ibHbiM ceT5iM, TaKwe Ha3biBa- 
eMbiM LAN (Local Area Network), othocat kom- 
nbioTepbi, o6T>eAMHeHHbie b ceTb Ha cpaBHM- 
Te^bHO He6o^blUOM paCCT05IHMM — AO 1-2 KM. 
TaKwe b jioKa/ibHyio ceTb, noMMMO KOMnbiOTe- 
poB, bxoaat pa3^MHHbie nepMcfiepMMHbie ycT- 
poMCTBa (npMHTepbi, CKaHepbi, ycTpoPicTBa a^i^ 
pe3epBHoro xpaHeHMfl MHcjDopMauMM m t. n.) m 
KOMM yTauMOHHbie ycTpoPicTBa, coeAMHeHHbie 
naiue Bcero Ka6e/i5iMM. B^aroAap^ He6o^biuMM 
paCCT05IHM5IM npM nOCTpoeHMM ^OKa/lbHblX ce- 


TeM B03M0WH0 MCn0^b30BaTb OTHOCMTe/lbHO 
Aoporne, ho BbicoKOKanecTBeHHbie /iMHMM cba- 
3M, no3BOJi5HOiAMe nepeAaBaTb MH^opMauMio 

co CKopocTbio ao 100 M6 mt/c. 

CeMHac npM nocTpoeHMM ^oKa/ibHbix ceTeM 
OCHOBHOM MX KOHLienAMeM 5IB/15ieTC5l COBMeCT- 
HbiM AOCTyn. llpewAe Bcero, Mbi roBopMM o 
coBMecTHOM AOCTyne k AaHHbiM. B/iaroAapa 
^OKa^bHblM CeT5IM KaWAbIM HJieH KOJl/ieKTMBa, 
pa6oTaioiAero, HanpMMep, HaA oahmm npoeK- 
TOM, MMeeT nOCTOflHHblM AOCTyn K AaHHbiM, MC- 
no/ib3yeMbiM ero KO^^eraMM. 

TaKwe ^OKa^bHbie ceTM npeAOCTaBjiaiOT 
B03M0>KH0CTb coBMecTHoro AOCTyna k anna- 
paTHbiM cpeACTBaM, to ecTb npMHTepaMM, noA- 
K/llOHeHHblMM K CeTM, MOryT n0^b30BaTbC5l Bee 

ee no^b30BaTe^M, m OTnaAaeT Heo6xoAMMOCTb 
npMo6peTeHM5i npMHTepa A-nfl KawAoro kom- 
nbiOTepa. A, k npMMepy, c|3aM^OBbiM cepBep 
o6ecneHMBaeT coBMecTHbiM AOCTyn k nporpaM- 
MaM. TaKMM o6pa30 M, mowho CKa3aTb, hto oc- 
HOBHOM pe^bK) C03AaHM5l JlOKa/lbHOM CeTM 51B- 
/i5ieTC53 coBMecTHbiM AOCTyn k pecypcaM. 

KoMnbioTepHbie ceTM Ae/i5iTC5i Ha Aaa oc- 
HOBHbix K^acca — OAHopaHroBbie ceTM m ceTM 
c BbiAe/ieHHbiM cepBepoM. B OAHopaHroBbix ce- 
T5ix He Mcno/ib3yiOTC5i cneAMa/ibHbie KOMnbiOTe- 
pbi, o6ecneHMBaioLAMe pa6oTy Been ceTM. Kaw- 
Abm ee no^b30BaTe^b BbiAejiaeT b ceTM 
pecypcbi CBoero KOMnbiOTepa — A^CKOBoe 
npOCTpaHCTBO, npMHTepbi M T. A. npM 3TOM OH 
MOweT Mcnojib30BaTb pecypcbi Apyrnx no/ib30- 
BaTe/iePi. B tbkmx ceT5ix Bee no^b30BaTe/iM paB- » 
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BBEflEHME 


» Hbl B CBOMX npaBaX M B03M0>KH0CTflX. 3 tm ceTM 
npocTbi b ydaHOBKe, He HywAafOTCfl b cneuM- 
a/ibHOM nporpaMMHOM o6ecneneHMM m cymecr- 
BeHHo AeweB/ie ceTeM c BbiAe/ieHHbiM cepBe- 
poM. CeTM c BbiAe/ieHHbiM cepBepoM, HecMOTpa 
Ha CBOK) AOporOBM3Hy M C/10>KH0CTb HaCTpOM- 
km, no3BO/i5iK)T ueHTpa/iM30BaHH0 ynpaB/mTb 
Been ceTbfo. B TaKMx ceT5ix npMMeH$ieTC$i npMH- 
u,v\u «K/iMeHT-cepBep». CepBep — 3 to BbiAe- 
JieHHblM B ceTM MOLAHbIM nepcoHa/ibHbm KOM- 
nbfOTep, KOTopbm ynpaB/meT BcePi ceTbfo. 
K/iMeHTbi, mjim pa6oHMe craHAMM, — MeHee 
MOLUHbie nK, KOTopbie Mcno/ib3yK)T pecypcbi 
cepBepa. OAHopaHroBbie ceTM name Bcero 
opraHM3yfOTCfl b He6o/ibiuMx ocffMcax mjim npM 
nocTpoeHMM TaK Ha3bmaeMbix aom 3 iuhmx ceTeM, 
a ceTM c BbiAe/ieHHbiM cepBepoM npMMeHflfOTCfl 
B 6o/lbWMX BblHMC/lMTe/lbHblX A^HTpaX. 

rno6anbHafi ceTb 

OAHOBpeMeHHO c ycneiuHbiM pa3BMTMeM jio- 
Ka/lbHblX B bl H M C/l MTe/l b H bIX CeTeM nOflBMJlOCb 
>Ke/iaHMe coeAMHATb KOMnbfOTepbi, pacno/io- 
>KeHHbie Apyr ot Apyra Ha cothm m TbiaiHM 
KM/iOMeTpoB. TaK, b aBrycTe 1962 roAa fl>K. 
JlMK/iaMAep, coTpyAHMK MaccanyceTCKoro Tex- 
HO/iorMHecKoro yHMBepcMTeTa, BnepBbie ouv\- 
ca/l B03M0>KH0CTM MH(|)OpMaAMOHHOrO B33M- 
MOAeMCTBMfl, KOTopbie CTaHyT B03M0>KHblMM 
6/iaroAapfl ceTM. B 3 tom AOKyMeHTe o6cy>KAa- 
jiacb KOHpenuMfl «ra/iaKTMHecKOM ceTM» (Ga- 
lactic Network). JlMK/iaMAep npeAyraAa/i co- 

3A3HMe ceTM B3aMMOCB$13aHHblX KOMnbfOTepOB, 
C nOMOlAbfO KOTOpOM Ka>KAblM >Ke/iaK)lAMM 
CMO>KeT 6biCTpo no/iynaTb Aocryn k pa3/iMH- 
hom MHc|)opMai4 MM m nporpaMMaM, pacno/io- 
>KeHHbiM Ha jik) 6 om ApyroM KOMnbfOTepe. Bee 
no/ioweHMfl, onMcaHHbie b 3 tmx 3aMeTKax, no 
Ayxy oneHb 6 /im 3 km k coctoahmk) coBpeMeH- 
hoto 1/lHTepHeTa. B OKT5i6pe 1962 roAa /Imk- 



KoMaHAa cneuMa/mcToe, koto pa a paspa 
6oTa/ia m 3anycTM/ia ceib ARPANET 


ziaMAep CTaHOBMTCfl nepBbiM pyKOBOAMTe/ieM 
Mcc/ieAOBaTe/ibCKoro KOMnbfOTepHoro npoeKTa 
b ynpaB^eHMM nepcneKTMBHbix Mcc/ieAOBaHMM 
m pa3pa6oTOK MMHMcrepcTBa o6opoHbi CLUA 
(Defence Advanced Research Projects Agen- 
cy, DARPA). Ochobhom Ae/ibfo areHTCTBa 6bi/io 
C03A3HMe HaAe>KHOM CMCTeMbl KOMMyHMKaUMM, 
coxpaHABiueM pa6oTocnoco6HocTb Aa>Ke b yc- 
J10BM51X 51AepHOM 3T3KM MJIM npMpOAHOTO KaTa- 
KJ1M3M3. 

Ho Bee >Ke nepBOHana/ibHo pj\s\ coeAMHeHMa 
HecKO/ibKMx yAa/ieHHbix KOMnbfOTepOB Mcno/ib- 
30Ba/iMCb o6biHHbie Te/iec(DOHHbie jimhmm, m b 
1965 roAy KOMnbfOTep TX-2, pacnojioweHHbiM b 
MaccanyceTce, CB5i3a/icfl c 3BM Q-32, HaxoAMB- 
lueMCfl b Ka/iMc|3opHMM. CBA3b ocymecTB/ifl/iacb 
no HM3KOCKOpOCTHOM KOMMyTMpyeMOM Te/ie- 
cJdohhom jimhmm. TaKMM o6pa30M, 6bma co3AaHa 
nepBaa b mctopmm HejiOKajibHaa KOMnbfOTep- 
Haa ceTb. Pe3y^bTaTOM 3Toro 3KcnepMMeHTa 
crajio noHMMaHMe Toro, hto yAajieHHbie Apyr ot 
Apyra Ha 6o/ibiuoe paccroflHMe KOMnbfOTepbi 
MoryTycneiuHO B3aMMOAeMCTBOBaTb Me>KAy co- 
6 om. TaK>Ke cra/io acho, hto cnoco6oB nepeAa- 
HM ASHHblX no KOMMyTMpyeMbIM TeJietfDOHHblM 
J1MHM51M HeAOCTaTOHHO A^l^ AOCTM>KeHM51 BblCO- 
KOM CKOpOCTM. 


B 1967 roAy noflBM/icfl n^aH pa3pa6oTKM 
ceTM ARPANET, KOTopaa AO/i>KHa 6bi/ia mc- 
no^b30BaTb TaK Ha3biBaeMyfo naKeTHyfo kom- 
MyTauMK). B aBrycTe 1968 roAa areHTCTBOM 
DAPRA 6bl/l 0praHM30B3H OTKpbITbIM KOHKypc 
Ha pa3pa6oTKy oahoto m 3 K^foneBbix KOMno- 
HeHTOB ceTM ARPANET — KOMMyTaTopa naKe- 
tob, Ha3BaHHoro MHTepcjDeMCHbiM npouecco- 
poM coo6iAeHMM (Interface Message Proces- 
sor, IMP). B AGKa6pe aieAyronero roAa KOH- 
Kypc Bbmrpa^a rpynna, pa6oTafoiAa5i noA py- 
koboactbom Op3HKa XapTa (Frank Heart) M3 
KOMnaHMM Bolt, Beranek & Newman (BBN). 

V\ b ceHT5i6pe 1969 roAa KOMnaHMM BBN 
yCTaHOBM/ia B Ka/lMC|)OpHMMCKOM yHMBepcM- 
TeTe nepBbiM MHTepc)3eMCHbiM npoueccop 
coo6meHMM m noAK/iK)HM/ia k HeMy nepBbiM 
KOMnbfOTep. BTOpbIM y3/10M CeTM CTa/l CT3H- 
((DOPACKMM MCC/ieAOBaTe/lbCKMM MHCTMTyT. 

CnycTfl Mec^A noc/ie noAK/iK)HeHM5f Ct 3 h- 
cfiopACKoro MHCTMTyTa k ARPANET M 3 Ka/iM- 
cffopHMMCKoro yHMBepcMTeTa 6bmo noc/iaHo 
nepBoe Me>KKOMnbfOTepHoe coo6meHMe. 

C/ieAyfoiAMMM AeyMfl y3/iaMM ARPANET CTa- 
Jl M Ka^MC|)OpHMMCKMM yHMBepCMTeT b CaHTa- 
5ap6ape m yHMBepCMTeT lUTaTa K)Ta. B MTore k 
KOHA y 1969 roAa y>Ke neTbipe KOMnbfOTepa 
6bmM 06-beAMHeHbi b ceTb ARPANET. V\ c 3Toro 
MOMeHTa MO>KHO HaHMH3Tb OTCHeT CTpeMM- 

Te^bHoro pa3BMTM5i PlHTepHeTa. Hana/io 6bmo 
no^o>KeHO. B noc/ieAyfoiAMe roAbi hmc/io kom- 
nbfOTepoB, noAK-nfoneHHbix k ceTM ARPANET, 
CTpeMMTe/ibHo poc/io. OAHaKO no Mepe pocTa 
ARPANET cra/iM no5fB^5iTbC5f m ApyrMe ceTM, m 
BCKO pe B03HMK/13 Heo6xOAMMOCTb CB5f3blBaTb 
3TM ceTM Me>KAy co 6 om. 

06 u|hh craHAapT 

Rnt i opraHM3aAMM Me>KceTeBbix coeAMHeHMM 
6bm Hy>KeH npoTOKO^ m^m, npome roBop^, Ha- 
6op comaiueHMM, onpeAe/mfoiAMM cnoco6bi 
o6MeHa AaHHbiMM Me>KAy pa3HbiMM, paHee He 
coBMecTMMbiMM nporpaMMaMM. fljm peiueHMfl 
3TOM 33A3HM B 1973 roAy areHTCTBO DARPA 3a- 
nycTM/io npoeKT noA Ha3B3HMeM Internetting 
Project (npoeKT 06-beAMHeHMfl ceTePi). I/I y>Ke b 
1974 roAy Po6epT KaH m Bmht Kepcf) pa3pa6o- 
Ta/iM 6a30Bbm npoTOKO^ 1/lHTepHeTa, no3AHee 
Ha3BaHHbiM TCP/IP (Transmission Control Pro- 
tocol/Internet Protocol — npoTOKO/i ynpaB^e- 
hma nepeAaneM/Me>KceTeBOM npoTOKO^). TCP 
o6ecneHMBaeT AOcraBKy AaHHbix no Hy>KHOMy 
aApecy, a IP OTBenaeT 3a aApecaAMfo ceTeBbix 
y3/iOB. OAHaKO c MOMeHTa pa3pa6oTKM TCP/IP 
AO ero MaciUTa6Horo pacnpocrpaHeHMfl npom^o 
npaKTMHecKM 10 ^eT, m TO/ibKO b 1983 roAy » 
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» AreHTCTBO CBA3M MMHMCTepCTBa o6opOHbl CLUA 
npMHMMaeT peweHMe Mcno/ib30BaTb 3 tot npoTO- 
ko /1 Ha Bcex y3/iOBbix MauiMHax ARPANET. 3 tot 
nepexofl 6bi/i 3an/iaHMpoBaH Ha 1 5iHBap5i 3Toro 
>Ke rofla m Tpe6oBa/i oflHOBpeMeHHbix M3MeHe- 
hmm Ha Bcex KOMnbfOTepax ceTM, ho Bee npo- 
lu/io Ha yflMB^eHMe r/iaAKO. TaK 6bi/i ycraHOB/ieH 
eflMHbiM CTaHAapT, 6/iaroAap5i KOTopoMy CMor/ia 
pa3BMB3TbC51 BC53 CeTb. 

E/iaroAapfl no 5 iB/ieHMK) eAMHoro craHAap- 
Ta oneHb MHorMe yHMBepcmeTbi cra/iM noA- 
K/ifonaTbCfl k ARPANET, m co BpeMeHeM o 6 beM 
nepeAaBaeMbix coo 6 iAeHMM Bbipoc Hacro/ib- 
KO, HTO MOIAHOCTM CeTM CTa /10 He XBaTaTb, 

OHa da/ia npocTO-Hanpocro 3ax/ie6biBaTbC5i. 
Ha BbipyHKy npmue/i HapMOHa/ibHbm Hayn- 
HbiM c)doha CLUA (National Science Founda- 
tion — NSF), KOTopbiM opraHM30Ba/i n/iTb 
cynepKOMnbfOTepHbix ueHTpoB m CTa/i MCKaTb 
cnoco 6 , no3BOJiflK)LAMM yneHbiM co Bcex 
kohaob CTpaHbi no/iynaTb AOdyn k cbomm 
M awHHaM. nepBOHana/ibHo Be/iMCb nepero- 
Bopbi 0 npeAOCTaB/ieHnn /imhmm cba3m m pe- 
cypcoB ARPANET, ho ohh no K 3 KMm-to npM- 
HMHaM Ha TaKoe comaweHMe He now/iM, m 
NSF b 1986 roAy co 3 Aa/i co 6 cTBeHHyK) ceTb 
NSFNET. HoBa/i ceTb cra/ia pa 3 pacraTbC 5 i, m 
HacTO/ibKO ycneiUHO, hto ARPANET k 1990 ro- 
Ay 6 buia CBepHyia. llocTeneHHO k NSFNET 
Hana/iM n oak/i K)H aTbC5i 60 /ibWMe KopnopauMM 
m KOMMepnecKMe nocTaBLAMKM yc/iyr 1/lHTep- 
Heia, KOTopbie CTa/iM He6e3ycneiuH0 npoAa- 
BaTb B03M0>KH0CTb BX0A3 B CeTb. C 3TOTO 
MOMeHTa ceTb cra/ia AOCTynHa He mribKO bo- 
eHHbm i/i HayHHo-i/icc/ieAOBaTe/ibCKMM u,eHj- 
paM. I/I HTepHeT craHOBM/ic5i AOCTynHbiM BceM 
CpeACTBOM KOMMyHMKaAMM. 



Tmm EepHepc-/lM, co3AaBiuMM CMCTeMy 
npeflCTaB/ieHnsi Komema b Mht@ph@t@, 
HasBaHHyio World Wide Web 


K TOMy BpeMeHM KO/iMHecTBO yc/iyr, npeAO- 
craB/meMbix b 1/lHTepHeTe, 6 bi/io He TaK Be/iMKO, 
KaK ceroAHfl. llo/ib30BaTe/i5iM npMxoAM/iocb ao- 
bo/i bCTBOBaTbCfl 3/ieKTpoHHOM noHTOM, pa3pa- 
6 oTaHHOM b MapTe 1972 roAa Paew Tom/imhco- 
hom (Ray Tomlinson) m craBLueM 60 /iee neM Ha 
10 /ieT KpynHeMiuMM m caMbiM Bocrpe 6 oBaH- 
HbiM ceTeBbiM npnjio>KeHi/ieM, m nepecbi/iKOM 
(faM/lOB 1/1 HecjDOpMaTMpOBaHHblX TeKCTOB. 

Ho b 1990 roAy c(dm3mk Tmm EepHepc-/lM (Tim 
Berners-Lee), pa6oTaBWMM b >KeHeBCKOM IjeHTpe 
(J3M3MKM BbICOKMX 3HepTMM (CERN), peWM /1 CO- 
3AaTb TaKyio CMCTeMy, KOTopa/i no3BO/m/ia 6bi 
BCeM (j)M3MKaM B EBpone o6MeHMBaTbC51 M/1/1IOCT- 
pMpoBaHHbiMM ((DopMaTMpoBaHHbiMM pe3y/ibraTa- 
MM CBOMX MCC/ieAOBaHMM M BK/llOHaTb B HMX 
ccbmKM Ha APyrne ny6/iMKauMM. TaK poAM/iacb 
World Wide Web (WWW) — BceMMpHaa nayTMHa. 
C 3Toro MOMeHTa f7io6a/ibHa5i ceTb Hana/ia npM- 
o6peTaTb MMeHHO TOT BM a, KOTOpbIM Mbl MMeeM 
Ha AaHHbm MOMeHT. CeMHac WWW AB/meTca ca- 
MOM AHHaMMHeCKM pa3BMBaiOLAeMC51 C/iy>K 60 M B 
1/lHTepHeTe, m KO/iMHecmo tckctob, AOCTynHbix 
A/i5i ny6/iMHHoro npocMOTpa, MCHMC/meTC/i mm/i- 
/1M0H3MM. 

nocneAHfm mmjisi 

H HTepHeT asbho y>Ke npeBpaTM/iC5i M3 c/io>KHoro 
MHCTpyMeHTa, AOCTynHoro m noHATHoro TO/ibKO 
y3KMM cneuMa/iMCTaM, b cpeACTBO a/ 151 coTpyA- 
HMMecTBa m o6meHM5i /noAeM, MHorAa pa3Ae^eH- 
Hbix TbicrinaMM KM/iOMeTpoB, b MexaHM3M npaK- 
TMHeCKM MrHOBeHHOrO o6MeHa MHCjDOpMaAMeM M 
hoboct5imm, b orpoMHyio, nocT05iHHO nono/iH/ie- 
Myio 6M6/iMOTeKy. EypHoe pa3BMTMe cotobom m 
C nyTHMKOBOM Te/iecj)OHMM, n051B^eHMe npOTOKO- 

na naKeTHOM paAMonepeAaHM AaHHbix (GPRS — 
General Packed Radio Services) nepecraeT npn- 
B/i3biBaTb no/ib30BaTe/i5i k KaKOM-/in6o reorpa- 
((DMHeCKOM TOHKe — AOCTyn K r/lo6a^bHOM ceTM 
CTaHOBMTC51 nOMCTMHe M 06 M/lbHblM. Mo>KHO 
npoBepMTb 3^eKTpoHHyio noHTy m/im npocMOT- 
peTb noc/ieAHMe hoboctm, HaxoA5icb b 3btomo- 
6me m/im noe3Ae. llponycKHbie cnoco6HOCTM 
KaHa/iOB pacTyT c Ka>KAbiM Mec5iueM, m y>Ke ceM- 
nac bo mhotmx CTpaHax nepeAana ayAMO- m bm- 
AeonoTOKOB b pe>KMMe pea^bHoro BpeMeHM cra- 
na Bno^He pea^bHbiM 5iB/ieHMeM. OAHaKO A/i5i 
Toro HTo6bi BKycMTb Bee 3 tm npe^ecTM, npe>KAe 
Bcero Heo6xoAMMO no^yHMTb AOCTyn k TOHKe 
BxoAa b H HTepHeT. 

TaKMMM TOHKaMM name Bcero o6naf\a\oi mh- 
TepHeT-npoBaMAepbi, KOTopbie, b cboio onepeAb, 
COeAMHeHbl BbICOKOCKOpOCTHbIMM KaHa/13MM 
CB513M C APyrMMM AeHTpa/lbHblMM KOMnbiOTepa- 
MM ceTM. CpMHa/lbHblM yH3CT0K ceTM, KOTopbiM 



coeAMH5ieT K/iMeHTa c npoBaMAepoM, 6yAb to 
OAM H AOMaiilHMM KOMnblOTep M/IM 6o/lblUa5l /10- 
Ka/ibHa/i ceTb, npMH5iTO Ha3biBaTb «noc/ieAHeM 
MM/ieM». Haii^e Bcero mmchho ee KanecTBO on- 
peAe/15ieT CKOpOCTb B3aMMOAeMCTBM51 KOHKpeT- 
Horo KOMnbioTepa co BceM CeTbio. CeMHac ao- 
ManiHMe KOMnbioTepbi b 60/ibiuMHCTBe CBoeM 
noAK/HonaiOTC/i k 1/lHTepHeTy nocpeACTBOM Te/ie- 
c(dohhom /imhmm, m caMbiM c/ia6biM 3BeHOM b no- 
c/ieAHeM MM/ie npM TaKOM coeAMHeHMM /iB/i/ieTC/i 
KanecTBO Te/iec(DOHHOM /imhmm m TMn ATC. OAHa- 
ko Bee 60/ibiuee pacnpocTpaHeHMe mmckdt TaK 
Ha3biBaeMbie BbiAe/ieHHbie /imhmm, KOTopbie mc- 
no/ib3yiOT co6cTBeHHbie KOMMyTauMM a/i/i AOCTy- 
na k cepBMC-npoBaMAepy. Hx npoK/iaAKa m op- 
raHM3auM5i Tpe6yeT Aono/iHMTe/ibHbix, MHorAa 
HeMa/ieHbKMx 3aTpaT, ho m cKopocTb nepeAaHM 
MHCfDOpMaUMM B03paCTaeT B HeCKO/lbKO pa3. TaK- 
>Ke Bee 6o/ibUjyio nony/mpHOCTb npMo6peTaiOT 
CMCTeMbi 6ecnpoBOAHoro a6oHeHTCKoro AOCTy- 
na. OcHOBHbiMM npeMMymecTBaMM TaKoro ao- 
CTyna k CeTM ^b/i/hotc/i aoct3tohho 6biCTpoe 
nocTpoeHMe KaHa/ia cb/i3m, TaK KaK OTcyTCTByeT 
Heo6xoAMMOCTb npoK/iaAKM Ka6e/ieM, m othocm- 
Te/ibHa/i AeiueBM3Ha no cpaBHeHmo c npoBOA- 
HbiMM BbiAe/ieHHbiMM /iMHM/iMM. KaK y>Ke 6bl/10 
CKa3aH0 Bbiiue, cennac no/iBM/iacb B03M0>KH0CTb 
Mcno/ib30BaTb m coTOBbie Te/iec(30Hbi a/i/i opra- 
HM3aL[MM AOCTyna b ^HTepHeT, a c no5iB/ieHneM 
coTOBbix ceTeM TpeTbero noKO/ieHM/i CKopocTb 
nepeAaHM AaHHbix y hmx aoctmthct npocTO 
CjDaHTaCTMHeCKMX BbICOT. 

B 3aK/iK)HeHMe xonera CKa3aTb, hto BapM- 
3 htob AOCTyna k Eno6a/ibHOM ceTM 6o/ibiuoe 
KO/lMHeCTBO, M K3KMM MMeHHO 06pa30M Opra- 
HM30BaTb cboio noc/ieAHK)K) MM/iio, peiuaTb 
MMeHHO BaM. 06-beM MHC(DOpMaUMM, KOTOpyiO 
MO)KHO H3MTM B 1/lHTepHeTe, paCTeT C Ka>KAblM 
HaCOM, aKTMBHOCTb He 3aTMXaeT HM Ha MMHyTy, 
m ec/iM Bbi Bee ene He noAK/iKDHeHbi k CeTM, 
noToponMTecb. 

■ ■ ■ Hropb IlbDKOB 
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Mx CTa/io ABoe 

npoBOAHbie cnoco6bi cbh3m 

KaK ABa 6ama nepec/iaTb 

CoeAMHeHMe c noMombK) MOAeivia 

3BeHbfl Lienn 

CB^3b nepe3 ceieBbie KapTbi 

Be3 npnB«3M 

BecnpoBOAHbie TexHO/iornn 

Cjio>khoctm o6-beAMHeHMJi 

reieporeHHbie cein 

BepcTOBbie CTO/i6bi 

063op ceieBoro o6opyAOBaHMH 



Mx CTa/io 

ABoe 


PaHO mjim no3flHO Kawflbm BdaeT nepefl 3aflaHePi o6'beAMHeHi/m n K m Ha- 
MMHaeT MCKaTb nyrn ee peweHMfl. CoBeT/ioKa/ibHoro rypy «B 3 flTb luecib 
nacTePi KeM6pnKOB Ha ipn Haem npoBOflOB m CBfl3aTb nMHpeTOM noc/ieflo- 
Baie/ibHbie ujMHbi» cnoco6eH bbcctm b crynop Jiio6oro 3HTy3nacra. 



Ethernet 

l1oApo6Hoe M3yHeHMe coBpeMeHHOM TexHo/io- 
vm nodpoeHMji Ka6e/ibHbix jioKa/ibHbix ceien 
He AB/ifleTCfl Ae/ibfo ashhom CTaTbM, Ethernet — 
Han6o/iee pacnpocipaHeHHbm cnoco6 KOMMy- 
HMKauMM Me>KAy KOMnbfOTepaMM. Bee paccMaT- 
pMBaeMbie Aa/ibwe TexHo/iornn 6yAyT epa bh m- 
BaTbCfl C AOCTOMHCTBaMM M HeAOCTaTKaMM 

Ethernet m noaTOMy HecKO/ibKO o6lamx xapax- 
TepMCTMK npMBeCTM Heo6xOAMMO. 

Ethernet — 3 to Ha6op CTaHAapTOB Ha Ka- 
6e/ibHyfo CTpyKTypy m nepeAany CMTHa/iOB. 
llepBOHaHa^bHafl KOHuenuMA 6bi/ia pa3pa6o- 
TaHa KopnopaukieM Xerox b KOHue 1970 roAa. 
B KanecTBe cpeAbi nepeAaHM Mcno/ib30Ba/icfl 
KoaKCMa/ibHbiM Ka6e/ib. B npouecce Aa/ibHePi- 
mero pa3Bmnfl BbiAe/iM/iocb HecKO/ibKO pa3- 
/lHHHbix TkinoB Ethernet-ceieM, p,nn o6o3Ha- 
neHM5i KOTopbix MHCTMTyT IEEE npeA/io>KMji 


Ha3BaHM5i BMAa: 10Base-2, 10Base-5, lOBase-F, 
lOBase-T, 100Base-TX. 

KoaKCMa/ibHbiM Ka6e/ib (KoaKcna/i) coctomt 
M 3 OAHoro ue/ibHoro m/im bmioto ueHTpa/ibHO- 
ro npoBOAHMKa, KOTopbm OKpy>KeH c/ioeM am 3- 
zieKTpMKa (M30/iMpyK)L4MM MaiepMa/i nocroaH- 
HOM TO/llAMHbl M BblCOKOTO COnpOTMBJieHMfl). 
ripOBOA^lAMM CJIOM a/lfOMMHMeBOM CpO/lbrM, Me- 
Ta/UlMHeCKOM On/ieTKM M/IM MX KOM6MHai4MM 
OKpy>KaeT A^eKTpMK M C/iy>KMT OAHOBpeMeH- 
HO 3Kp3H0M npOTMB H3BOAOK Ha UeHTpa/lbHblM 
npOBOAHMK M B KaHeCTBe BTOporO, B03BpaTH0- 
ro KOHTa KTa b Ka6ejie. 06lamm M30JiMpyi0LAMM 
cjiom o6pa3yeT BHewHioK) 3aiAMTHyK) o6o/ioHKy 
Ka6e/i53. 

Tono/iorMfl ceTM Ha ocHOBe KoaKCMa/ibHO- 
ro Ka6e/i5i npeACTaB/iflei co6om o6myio «wm- 
Hy», to ecTb KOMnbfOTepbi noc/ieAOBaiejibHO 
COeAMHflIOTCfl Apyr c APyrOM OTpe3K3MM Ka- » 
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» 6enn. OicfOAa c/ieflyfOT m o6mne orpaHMne- 
hma: c/io>KHOCTb npM conpoBO>KAeHMM 6o/ib- 
lumx ceien (nonpo6yMTe BbinojiHMTb wejiaHMe 
nojib30BaTejm nepecraBMTb ctoji Ha napy Me- 
TpoB b dopoHy npM kopotkom Ka6ejie), a 
npM noBpewAeHMM oahoto m3 cemeHTOB Ha- 
pywaeTCfl pa6oibi Been ceTM. Ha KcmeHHbix 
TOHKax ji mhmm ycraHaBjiMBaiOTCJi cneuMa/ib- 
Hbie ycTpoPicTBa — ceieBbie TepMMHaTopbi 
( MJIM o6blHHbie pe3MCTOpbl Ha 50 0m). Cko- 
pocTb nepeAaHH AaHHbix cocTaBjmeT 10 
M6 mt/c. fljia TOHKoro KoaKCMa^bHoro Ka6ejm 
(10Base-2) MaKCMMajibHaa A-nnHa cerMeHTa 
Me>KAy AByMfl ycrpoMCTBaMM (KOMnbKrrepaMM 
mjim noBTopme/iflMM) paBHa 185 m. fljm toji- 
doro KoaKCMa/ibHoro Ka6ejm (10Base-5) 
MaKCMMajibHaa A-nuna cerMeHTa 6e3 noBTO- 
pMTejieM cocTaBjmeT 500 m. 

Brnaq napa 

Bman napa (Twisted Pair — TP) coctomt m 3 
neTbipex nap ue/ibHbix mjim bmtwx M30JiMpo- 
B3HHblX npOBOAHMKOB. I/I 3 H MX MCnOJl b3yiOT- 
C53 mnbKO Ase napbi — OAHa npMeMa, 
Apyran Rj\n nepeAaHH AaHHbix. I"lpn Mcnojib- 
30B3HMM 3aiAMTHOM 3KpaHM3aAMM Ka6e/153 OH 

MapKnpyeTC5i KaK STP (Shielded TP), 6e3 3K- 
paHM3ai4MM — KaK UTP (Unshielded TP). 

Edb HeCKO/l bKO pa3/lMHHblX KaTeropMM 3TOTO 
BMAa Ka6e/ieM, a J ifl npoKJiaAKM 100-Mera6m- 
Hbix ceiePi peKOMeHAyeTca Mcnojib30BaTb Ka- 
6e/in KaTeropMM 5 m 5e. 

CeTb Ha ocHOBe bmtom napbi MMeeT 3Be3- 
AOo6pa3Hyio mjim ApeBOBMAHyio CTpyKTypy, 
rAe b KanecTBe y3JiOBbix ToneK Mcnojib3yiOTai 
cneuMa^bHbie ceTeBbie ycTpoMCTBa — koh- 
ueHTpaTopbi (xa6) mjim KOMMyTaTopbi (cbmh). 
/lynaMM 3Be3Abi c/iy>KaT Ka6ejiM, coeAMHjuo- 
lAMe ueHTpa/ibHyio TOHKy m nojib30BaTejibCKMe 
KOMnblOTepbl. npM nOBpe>KAGHMM OAHOrO M3 
Ka6e/ieM OTK/HonaeTCfl TOJibKO oamh cemeHT, 
a ocTa/ibHaa ceTb npoAOJUKaeT HopMajibHo pa- 
6oTaTb. CKopocTb nepeAaHM AaHHbix npM mc- 
no/ib30BaHMM ceTeBbix MHTepcjjeMcoB (ceTe- 
Bbix KapT) TMna lOBase-T cocTaB- jmeT 10 
M6 mt/c, a 100Base-TX — 100 M6 mt/c. 


MaKCMMa/ibHan f\nv\na cerMeHTa ceTM Ha bm- 
tom nape 6e3 noBTopMTe/ieM 100 m. Mcnojib- 
3y53 BMTyio napy, mo>kho coeAMHMTb ABa kom- 
nbiOTepa HanpaMyio, 6e3 Aono/iHMTe/ibHbix 
ceTeBbix ycTpoMCTB. fljia 3Toro Mcno^b3yeTcn 
Ka6e/ib, b kotopom nepeKpecTHo coeAMHeHbi 
napbi nepeAaioiAMx m npMHMMaioiAMx KOHTaK- 
tob ceTeBbix MHTepcfieMCOB. 

Ha AaHHbm MOMeHT Ethernet Ha ocHOBe 
KoaKCMa/ia Mcnojib3yeTC5i peAKO, maBHbiM 06- 
pa30M A-n^ opraHM3auMM A-nHHHbix jimhmm mjim 
b KanecTBe AeweBoro 6iOA>KeTHoro peweHMji. 
A HaM6ojibwee pacnpocTpaHeHMe no/iyHM/iM 
ceTM Ha bmtom nape. 

nocneAOBaTeiibHbiH 
h napa/isiesibHbm nopTbi 

flo HacTOflmero BpeMeHM coeAMHeHMe no no- 
c/ieAOBaTe/ibHbiM mjim napajuiejibHbiM nopTaM 
6buio oahmm m 3 HaM6ojiee pacnpocTpaHeHHbix 
Cn0C060B CBA3M AByX KOMnblOTepOB. fljlfl co- 
eAMHeHMfl MCnOJl b3yeTC5l Hyjlb-MOAOMHblM Ka- 
6e/ib. CxeMa pa3BOAKM Ka6ejm AOCTaTOHHo 
npocra, m BMecTO noKynKM ero mo>kho cnaaTb 
caMOCTOJiTe/ibHo. TeopeTMHecKM A-nnHa Ka6e- 
/ifl orpaHMHeHa paccrojiHMeM 15 m. fljm nepe- 
AaHM AaHHbix Ha o 6 omx KOMnbioTepax Tpe6o- 
Ba/iocb 3anycTMTb Heo6xoAMMoe nporpaM- 
MHoe o6ecneneHMe — Norton Commander 
mjim DCC (Direct Cable Connection) M3 craH- 
AapTHoro naKeTa Windows. HecMOTpa Ha co- 
eAMHeHMe t3kmm cnoco6oM TOJibKO AByx kom- 
nbiOTepoB, nnn coBpeMeHHbix onepaAMOHHbix 
CMCTeM 3 to BbirjuiAMT nojiHoueHHbiM cerMeH- 



TOM ceTM. TOJibKO M3-3a OTpaHMHeHMM, 3aJ10- 
>KeHHbix b apxMTeKType nocjieAOBaTejibHoro m 
napajuiejibHoro nopTOB, CKopocTb nepeAaHM 
AaHHbix b TaKOM ceTM CMjibHO ycTynaeT CKopo- 
ctjim Ethernet. HanpMMep, npn pa6oTe nepe3 
nocjieAOBaTejibHbie nopTbi CKopocTb 6yAeT 
okojio 115 K6 mt/c, a A-na napajuiejibHbix nop- 
tob B03pacTeT ao 1200 K6 mt/c. 3HaHMT, ap- 
xmb pa3MepoM 10 M6aMT OyqeT nepeAaBaTbCJi 
okojio nojiyTopa MMHyT. B o6meM-TO, 3 to 
B nojiHe AonycTMMO KaK BpeMeHHoe peiueHMe, 
ho no npMHMHe nepexoAa npoM3BOAMTejieM 
o6opyAOBaHM5i Ha HOBbie CTaHAapTbi nepMc|3e- 
pMMHblX nopTOB A aHHbIM Cn0C06 KOMMyHMKa- 
Amm otxoamt b npoiujioe. 

FireWire h USB 

YHMTbiBan nojiMTMKy BeAyiAMx npoM3BOAMTe- 
jiePi nporpaMMHoro m annapaTHoro o6ecne- 
HeHMfl no npOABMJKeHMK) HOBbIX CTaHAapTOB 
nepMcJjepMMHbix nopTOB m nocTeneHHbm ot- 
Ka3 ot noAAep>KKM CTapbix, cjieAyeT o6paTMTb 
BHMMaHMe Ha 3HaKOMbix He3HaKOMAeB — no- 
cjieAOBaTejibHbie LUMHbi nepeAaHM AaHHbix 
FireWire m USB. l/l3HanajibHO cnpoeKTMpo- 
BaHHbie nns\ pa6oTbi c nepMcJjepMMHbiM 060- 
pyAOBaHMeM, 3TM TeXHOJIOrMM npMMeHMMbl m 
AJ iJi CB513M AByx KOMnblOTepOB mjim opraHM- 
3auMM jioKajibHbix ceTePi. 

HecKOJibKO cjjaKTOB: USB MaKCMMajib- 

Han A-nuna coeAMHMTejibHoro Ka6eji5i 5 m. 
npM MCnOJlb30B3HMM CT3HAapTa USB 1.1 
CKopocTb nepeAaHM AaHHbix cocTaBjuieT ao 
12 M6 mt/c. n pM nepexoAe Ha uiMHy USB 2.0 » 



KoHueHTparop FireWire no3Bo^sieT nofl- 
K/UOHMTb 60 ^bUiee KOJlMHeCTBO yCTpOMCTB 
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» CKOpOCTb B03paCTeT ao 480 M6mt/c. ripn 
pa6oie c FireWire MaKCMMajibHaji nnma Ka- 
6enfl 4,5 m, a CKopocTb nepeAaHM AaHHbix no 
HeMy ao 800 M6mt/c. fljm yAJiMHeHMfl cer- 
MemoB mojkho Mcnoji b30BaTb annapaTHbie 
penmepbi mjim cneijMajibHbiM onTMHecKMM 
Ka6ejib ajiuhom ao 100 m. 

B o6enx cmyaAM5ix npMMeHjnoTCfl cxo>KMe 
npMHAMnbi nocTpoeHMfl ceTeBOM crpyKTypbi, 
rAe b KanecTBe TpaHcnopia Mcnojib3yeToi 
cneunc(DMHHbm AaHHbix wmh npoTOKOJi, 
noBepx KOToporo pa6oTaiOT o6biHHbie npM- 
K^aAHbie ceieBbie npoTOKOJibi. CneAOBaTejib- 
ho, hmkbkmx HeyAo6cTB A/ifl nojib30BaTejm He 
C03AaeTC5i. KoMnbfOTep, KOTopbm noMMMO ce- 
TM Ha 6a3e FireWire mjim USB noAKJUoneH k 
o6biHHOM Ethernet-ceTM, Heo6xoAMMO Hacrpa- 
MBaTb KaK LUJ1HD3 A/153 nepeAaHM AaHHbIX M3 
pa3JlMHaK)LAMXC51 c|3M3MHeCKM CeTMeHTOB ceTM. 

Fleo6xoAMMO 3aMeTMTb, hto, HecMOTpa Ha 
BbicoKyK) CKopocTb nepeAaHM AaHHbix, npe- 
BOCxoA^iAyfo MaKCMMa/ibHyfo CKopocTb Et- 
hernet b HecKO/ibKO pa3, dpoMTb ceTb Ha 6a- 
3e USB 2.0 mjim FireWire 6yAeT HeAeweBbiM 


yAOBO/ibCTBMeM. FlanpMMep, Rnn pa6oibi no 
USB-nopiaM Tpe6yiOTCfl cneuMa/ibHbie Ka6e- 
J1M C OmpOHHOM P33B513KOM, HTO yBeJlMHMB3- 
eT CTOMMOCTb OAHOTO nOAKJUOHeHMfl AO 
$40-50. fl/ifl opraHM3ap,MM AOMawHeM ceTM 
3 to HecKO/ibKO Aoporoe pemeHMe. Xota, ec/iM 
Tpe6yeTC51 MMeHHO CKOpOCTb, TO 3TO AOBO/lb- 
HO MHTepeCHbIM BapMaHT. 

HomePlug 

TexHO/iomfl FlomePLug no3BOjmeT coeAMHflTb 
KOMnbfOTepbi, Mcnojib3yji b KanecTBe cpeAbi 
nepeAaHM AaHHbix cyiAecTByfoiAyK) 3/ieKTpo- 
npoBOAKy. no CTaHAapTy FlomePLug PowerLine 
Specification 1.0 CKopocTb nepeAaHM AaHHbix 
AOCTMraeT 3HaneHMfl 14 M6 mt/c, a MaKCM- 
Ma/ibHafl A-nuna cemeHTa Me>KAy AByMfl ycT- 
poMCTBaMM — 300 m. flaHHaa TexHOJiomfl 
oco6eHHo yHMKa^bHa, KorAa npomiaAKa ho- 
bom Ka6e^bHOM CTpyKTypbi mjim Mcno/ib30Ba- 
HMe 6ecnpoBOAHbix ceTePi HeB03MO>KHbi mjim 
H eue/iecoo6pa3Hbi. C ee noMoiAbio mojkho 6bi- 
CTpo co3AaTb BpeMeHHyio ceTb Ha BbicTaBKe 
mjim b KOHc|3epeHA-3ajie, He pMCKya «noMMaTb» 


b cbok) nayTMHy Koro-HM6yAb M3 noceTMTe- 
jiePi. TaK>Ke mo>kho 6bicTpo coeAMHMTb Aea 
KOMnbiOTepa M3 coceAHMx noAT>e3AOB b >km- 
jiom AOMe. 

flji/i HopMaji bHOM pa6oTbi ceTM Bee aAan- 
Tepbi FlomePLug AOJDKHbi 6biTb noAKJHoneHbi 
K 3JieKTponpOBOAy c OAHOM c|)a30M. npM 
nOAKJHOHeHMM K 3JieKTponpOBOAaM C pa3Hbl- 
MM c(3a3aMM Heo6xOAMMO MX o6T)eAMHMTb 
b eAMHyio ceTb FlomePLug c noMoiAbio cne- 
AMajibHoro KOMMyTaTopa. Pa6oTOcnoco6- 
HocTb ceTM FlomePLug m CKopocTb nepeAaHM 
AaHHbix npaKTMHeCKM He 3aBMC51T OT CK3HK0B 
Harpy3KM 3JieKTpOCeTM M OT BKJlIOHeHMfl/Bbl- 
KJ1 KDHeH M5I MOlAHbIX 3HepronoTpe6jiflK)iAMx 
ycTpoMCTB (HarpeBaTejibHbix npM6opoB, xo- 
JlOAMJlbHMKOB, CTMpaJlbHblX M3LUMH M T. n.). 

flOCTOMHCTBO 3TOM TeXHOJlOTMM OHeBMAHO: 
HMK3KMX HOBbIX npOBOAOB, M06MJlbH0CTb B 30- 
He npojio>KeHHOM 3JieKTponpoBOAKM. FleAO- 
CT3T0K 3TOM TeXHOJlOTMM TO)Ke OHeBMAOH — 

OTHocMTejibHo BbicoKaji u,ena. napa aAanTe- 
poB FlomePLug b cpeAHeM o6omaotcji okojio 
$300. I/I ecjiM b AMepMKe AaHHaa TexHOJiomfl » 


EecnpoBOAHOM BapMaHT 


MHC^paKpacHbrn nopT 

Mcnojib30BaHMe MHcjjpaKpacHoro M3JiyneHMH 
b KanecTBe TpaHcnopTa A-nn oOecneneHMH 
KOMMyHMKai/MM Me>KAy pa3JlMHHblM OOopyAO- 
BaHMeM no3BOJineT ycTaHaBJiMBaTb coeAMHe- 
HMe 6e3 KaOejm Ha kopotkom paccTOHHMM 
nopnAKa HecKOJibKMx MeTpoB. CBH3b ocyiAe- 
CTBJineTCH B pe>KMMe TOHKa-TOHKa, A/lMHa 
BOJiHbi — 880 hm. M3HaHajibH0 npM pa3pa- 
6oTKe 3 tom TexHOJiorMM CTaBMJiacb 3aAaHa 
OCyiAeCTBJIHTb CBH3b c nepM(f)epMMHbiM 060- 
pyAOBaHMeM. TpeOoBajiocb a o6MTbcn hm 3 koto 
3HepronoTpe6jieHMH m HeBbicoKoPi ueHbi pea- 
JlM3aLJMM peiiieHMH, HTO n03B0JlMJ10 6bl MC- 
nojib30BaTb 3Ty TexHOJiorMio A-nn MoOMJibHoro 
OOopyAOBaHMH C aBTOHOMHbIM nMTaHMeM. 

Kan mo>kho yOeAMTbcn, nocTaBJieHHan uejib 
6bma AOCTMTHyTa, noAaBJimoiAee OojibiuMHCT- 


bo coBpeivieHHoro Mo6MJibHoro o6opyAOBa- 
HMH MCnOJlb3yeT f\m KOMMyHMKai/MM MHC|)pa- 
KpacHbie nopTbi. 3to HoyTOyKM, coTOBbie Te- 
jiecJ)OHbi ; najiMTonbi m t. a- UeHOM pemeHMM, 
3aJ10>KeHHblX B OCHOBy 3T0M TeXHOJlOTMM, CTa- 
jia cjio>KHOCTb ee Mcnojib30BaHMH npM nocT- 
poeHMM jioKajibHOM ceTM, nocKOJibKy ceTeBbie 
MHTepct)eMCbi AOCTaTOHHO cjio>KHbi m TpeOyioT 
OOJlbUJOM MOIAHOCTM. 

B KanecTBe moaojim npM pa3pa6oTKe MK-nop- 
Ta C03AaTejiM onupajiMCb Ha cyiAecTByioiAyio 
apxMTeKTypy COM-nopTa, hto no3BOjmjio ne- 
peAaBaTb AaHHbie co CKopocTbio ao 115 200 
6 mt. CoBpeMeHHbie npoTOKOJibi cbh3m npe- 
bocxoaht 3 tot nopor b TbicHHM pa3. Flanpu- 
Mep, VFIR (Very Fast Infra Red) no3BOjmeT 
AOCTMHb CKOpOCTM 16 M6MT. 


Xoth AaHHan TexHOJiorMH npeAHa3Hanajiacb 
b nepByio onepeAb A-nn MoOMJibHoro o6opy- 
AOBaHMH, ceroAHH cyiuecTByeT uejibrn KJiacc 
MK-npMeivionepeAaTHMKOB A-nn nepcoHajib- 
HblX KOMnblOTepOB. C MX nOMOlAblO MO>KHO 
nepeAaBaTb cJ)aMJibi c HoyTOyna Ha AOMaiu- 
HMM KOMnblOTep MJIM ynOpHAOHMTb 3anMCM B 
3anMCH0M KHM>KKe MoOMJibHoro Tejiec|)OHa, 

He ynoAoOjmncb 3anAJioMy jnoOMTejiio npu- 
CT3B0K Dendy. 

fljm MK-M3JiyHeHMH cyiAecTByeT Aaa mctohhm 
Ka noiviex: cojiHeHHbiPi CBeT m ct)jiyopMCueHT- 
Hbie Jiaivmbi, nacTO npMMeHneivibie a/ih o6iue- 
ro ocBeiAeHMH. Xopomo cnpoeKTMpoBaHHoe 
060 pyAO Ba h m e aojijkho npeAyciviaTpMBaTb 
3aiAMTy — nojiocHbm c|)MJibTp A-nn CHM>neHMH 
BJ1MHHMH T3KMX MCTOHHMKOB nOMeX. 
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MHoronopTOBbie KapTbi flopom, oco6©hho 
ec/in npeflCTae/ienbi pasHbie MHTep4>ePicbi 

» no3MUMOHnpyeTC5i ksk ycTpoPicTBO nnn nocr- 
poeHMfl AOMaiuHMx ceTePi, to b Poccmm Bbico- 
Kaa ueHa modkct OKa3aTbCfl maBHbiM cflep>KM- 
BafomMM c)3aKTopoM ee npMMeHeHMfl. 

HPNA 

Eme oflHa ceTeBaa TexHO/iomfl, «napa 3 MTnpy- 
K>mafl» Ha HyDKOM c|DM 3 MHeCKOM CTpyKType, — 
HPNA. C ee noMombfo Ha ocHOBe y>Ke cymecT- 
ByfomePi Te/iecjDOHHOM npoBOAKM modkho o 6 ec- 
neHmb CB 5 i 3 b MeDKAy KOMnbfOTepaMM Ha pac- 
CTOflHMM AO 400 M. 

B KanecTBe ochobhom \Af\e\A ashhom TexHo- 
jiorm/i 3aK/iaAbiBa/iacb 3aAana o6ecnenMTb 
noAK^foneHMe no/ib30BaTejm k cepBepy ao- 
dyna MHTepHeT-npoBaPiAepa. OicfOAa m Bbue- 
KaeT orpaHMHeHi/ie CKopocreM b 1 M6mt/c pj\s\ 
TexHO/iori/iM HPNA 1.0 m 10 M6mt/c nnx HPNA 
2.0. HeAe/iecoo6pa3HO noAaBaTb no/ib30BaTe- 
jikd Ha ero a6oHeHTCKOM ynacTKe CKopocTb, 
6ojibwyK), neM o6ecneHMBaeMafl npoBaPiAe- 
poM 1/lHTepHeia. flono/iHMTe/ibHoe Ha3Hane- 
Hkie TexHO/iorMM HPNA — «yA/iMHme/ib» Et- 
hernet. BcnoMHMM, hto MaKCMMa/ibHaa A-nuna 
cerMeHTa jiOKa/ibHoPi ceTM Ha bmtom nape 100 
m, a Aa/ibHOCTb nepeAaHM no TexHO/iorMM 
HPNA, B 3aBMCMMOCTM OT BMA3 Ka6e/ifl M Tono- 
novm cerMeHTa nepeAaHM AaHHbix, ao 400 m. 

HPNA-MOAeMbi MoryT noAK/iKDHaTbCfl k ueH- 
Tpa^bHOMy KOMMyTaTopy, o6pa3ya jiOKa/ibHyK) 
ceTb, no Tono/iorMM HanoMMHafoiAyfo 3Be3Ay. 
M/in pa6oTaTb HanpaMyK) Apyr c ApyroM, o6pa- 
3y53 coeAMHeHMe TMna TOHKa-TOHKa. Ilapa 
HPNA-MOAeMOB o6oMAeTC5i npMMepHO b $140. 

A HTO eCJIH... 

Heo6xOAMMO yCT3H0BMTb CBD13b Ha paCCTOfl- 
HMM 60JlbWe COTHM MeTpOB? XOTfl AaHHbIM BO- 

npoc m BbixoAMT 3a TeMaTMHecKMe paMKn 

A3HHOM CTaTbM, HO, yCT3HOBMB CB513b Me>KAy 
KOMnbKDTepaMM b coceAHMx KOMHaTax, HaBep- 
HflKa 3aXOHeTC51 CBD13aTbCfl M C KOMnbKDTepaMM 
B COCeAHeM 3A9HMM. KpaTKO paCCMOTpMM He- 
CKO/lbKO C|DaKTOB. flpM MCnO/lb30BaHMM TOJ1- 



Ka6e/ib FireWire no3BO/ineT noAK/nomaTb 
K flK M 6blTOByiO 3/ieKTpOHHKy 


CToro KoaKCMa^bHoro Ka6e/m MaKCMMa/ibHaa 
A/lMHa Me>KAy AByMfl COCeAHMMM TOHKaMM 
paBHa 500 m. Hto modkho Ao6aBMTb k 3TOMy? 
CTapbie cjDOKycbi — jiyHWMe cjDOKycbi. 

Ec/IM paCCMOTpeHHOM B03MODKHOCTM He- 
AOCTaTOHHO, TO MODKHO MCnOJl b30BaTb xDSL- 
TexHo/iorMM. HanpMMep, coeAMHMB Asa 
SHDSL-MOAeMa mcahom napoM m bkjikdhmb mx 
nepe3 Ethernet-nopTbi b jioKa/ibHbie ceTM 
AByX OC(DMCH bIX MJ1M AOMaiUHMM CeTeM, MODKHO 
Ha paCCTOflHMM AO 2 KM nOJiyHMTb CMMMeT- 
pMHHyK) CKopocTb nepeAaHM m npMeMa ash- 
Hbix ao 2 M6mt/c, to ecTb c|DaPi n pa3MepoM 
10 M6aPiT nepeAacTCDi rAe-TO 3a 40 c, a Ha 
paccTOAHMM 7 km CKopocTb 6yAeT AO 70 
K6 mt/c. B03MODKHO, 3TO He TaK MHOTO, 3aTO 
Aa/ieKO. Ec/im Bac m 3to He ycrpaMBaeT, HaAO 
pa 60 TaTb C OnTOBOJIOKHOM, HO 3TO yDKe OT- 
Ae/ibHafl TeMa rha pa3roBopa. 


A HTO nOTOM... 

1/ICC/ieAOBaTe^bCKMM MHCTMTyT IEEE 3aHMMa- 
eT BeAymee MecTO b pa3pa6oTKe cneuMcjDM- 
KauMM ceTeBbix TexHO/iorMM. Ha ero cneTy b 
tom HMc/ie m pa3pa6oTKa coBpeMeHHbix 
CTaHAapTOB 6ecnpoBOAHbix ceTePi. B Hacrofl- 
lAee BpeMDi MAyT pa6oTbi no co3AaHMK) ho- 
bom cneuMc|DMKauMM 6ecnpoBOAHbix nepco- 
Ha/ibHbix ceTeM — WPAN (Wireless Personal 
Area Networks) — Ha ocHOBe 3anMCTBOBaH- 
HOM M3 BOeHHOM OTpaC/lM TeXHOJlOTMM UWB 

(Ultra Wide Band). 

Pa3pa6oTaHHaa a nn npMMeHeHMA paAap- 
HblMM yCTaHOBKaMM B KOHAe 50-X TOAOB B US 
Army Research Laboratory TexHO/iornfl no3BO- 
/i5i/ia Mcc/ieAOBaTb cKpbiTbie noA3eMHbie o6-b- 
eKTbi, He AOCTynHbie A-n^ o6HapyDKeHM5i MHbi- 
MM MeTOAaMM. 9 tO 6bm peBO/IKDAMOHHbIM 
npopbiB b paAapHbix TexHo^orMDix. BcKope ot 
3tom TexHoziornn 0DKMA3KDT ene oahoto pe- 
LUMTe^bHoro mara, ho yDKe b ob/iacm ceTeBbix 
peiueHMM. llpeAno/ioDKMTe/ibHo Mcno^b30Ba- 
HMe UWB no3BO/iMT AOCTMHb CKopocTM o6MeHa 
AaHHbIMM AO 1 T6 mt/c. ODKMAaeTCfl, HTO AaH- 


Jjp 





CaMbiM pacnpocTpaHeHHbiM ciaHflapT 
noAK/noHeHMfl — USB 


Ha53 TexHO/iorMDi 6yAeT npeAHa3HaneHa A-n^ 
BbicoKOCKopocTHOM cbdi3m o6opyAOBaHMDi, ne- 
peAaKDiAero 6o^biuMe o6-beMbi AaHHbix. IIomm- 
mo opraHM3auMM 6ecnpoBOAHbix jioKa/ibHbix 
ceTePi, TexHOJiorMDi modkct 6biTb ncno/ib30BaHa 
A/ifl nepeAaHM AaHHbix MeDKAy KOMnbKDTepoM m 
MOHMTO pOM, a T3KDKe B 3ByKOBblX CMCT6M3X. 

B 3aKiiH>HeHMe 

Bbl6op OAHOM M/1M ApyroM TeXHOJlOTMM AO/1- 
DKeH onpeAe-nDieTCDi He moaom, a npaKTMHec- 
kmmm coo6paDKeHMDiMM. llpM Bcex yAo6cTBax 
6ecnpoBOAHOM cbdi3m 3to Aoporoe pemeHMe, 
onpaBAaHHoe b c/iynae h6bo3modkhoctm co- 
3AaHMDl Ka6e^bHOM CeTM. Bbl6op TeXHO^OTMM 
CBA3M no USB- m/im FireWire-nopTaM HaK/ia- 
AbiBaeT orpaHMHeHMe Ha MaKCMMa/ibHoe pac- 
CTODIHMe MeDKAy KOMnbKDTepaMM B 5 M, M 3TOTO 
He BcerAa 6bmaeT AOCTaTOHHo. llpM coeAMHe- 
hmm no Ethernet, hto, BnponeM, othocmtcdi m 
ko BceM Ka6e/ibHbiM peiueHMDiM (cB5i3b no 
nopTaM COM, LPT, USB, FireWire), Heo6xoAM- 
mo peiuaTb npo6^eMy yK/iaAKM Ka6e/ifl, o neM 
/i k)65ht HanoMMHaTb ctopohhmkm 6ecnpoBOA- 
Hbix ceTePi. KaK modkho y6eAMTbC5i, Bee pac- 
CMOTpeHHbie TeXHO/lOTMM KOMnbKDTepHOM CB5H- 
3M o6/iaAaK)T KaK npeMMynecTBaMM, TaK m 
HeAOCTaTKaMM. 3anacTyK) npM Bbi6ope peiue- 
HMA Heo6xoAMMO o6paiAaTb BHMMaHMe He 
TOJlbKO Ha TeXHMHeCKMe xapaKTepMCTMKM — 
CKopocTM nepeAaHM AaHHbix, A-nnHy cerMeHTa 
M T. n., HO M Ha AOCTaTOHHO np03aMHHbie 6bl- 
TOBbie npo6/ieMbl. riOCTpOMB AOMaiUHKDKD 
ceTb, bo3modkho, npMAeTCfl yroBapMBaTb ^kd- 
6MMyK) co6aKy mjim KoiuKy He DKeBaTb Ka6e^b: 
OH XOTb M 3Kp3HMpOBaHHblM, HO He BKyCHblPi. 
V\n m npMAeTCDi y6eDKAaTb AOMOB^aAe/ibua He 
cpe3aTb Ka6e/ib, KOTopbiPi coBepiueHHo He 
nopTMT MHTepbep noA'besAa. TaK hto OKOHHa- 
Te/ibHbm Bbi6op cnoco6a KOMnbKDTepHbix 
KOMMyHMKaAMM AO/IDKeH peLUaTbCfl B KaDKAOM 
c/iynae OTAe/ibHo, c yneTOM Bcex TexHMHecKMx 
M 6blTOBblX Tpe 60 BaHMM. 

■ ■ ■ AjieKcaHAP KpacoTKviH 
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LINK CBH3b KOMflblOTepOB 



nepec/iaTb 


B fleafluaTb nepBOM BeKe p,ns\ no/iyneHHfl pa3Horo pofla MH(j)opMapMM 
npn noMomu n K MMeTb Bbixofl b [ 7io6a/ibHyio nayn/my coBceM He o6fl3a- 
Te/ibHo. KoHeHHo, oh eab b jiio6om 60/iee-MeHee KpynHOM ropoAe, OAHa- 
ko, no/iynafl 3/ieKTpoHHoe ni/icbMO c B/ioweHi/ieM b no/iMera6aMTa ot Apy- 
ra, JKMBymero b coceAHeM noAtesAe, Mbi KawAbm pa3 HcnbiTbiBaeM nyBCT- 
bo BMHbi 3a 6ecpe/ibH0 noTpaneHHbie pecypcbi m co6dBeHHbie AeHbm. 


aBaMTe nonpo6yeM o6oMTMCb 6e3 
l/lmepHeia ripn o6MeHe MHcfiopMauM- 

| 1 ePi Toro mjim MHoro pofla b paMKax 

oflHoro Hace/ieHHoro nyHKTa, MMea moacm m 
T e/iecfioH, ho He i/mea MHTepHeT-coeAMHeHMA. 

T3 m TY 

fl/ia Hana/ia onpeAe/iMMCfl c TeM, hto y Hac 
ecrb: KOMnbfOTep, moacm, Te/iec|)OHHafl jimhma 
m Apyr b npeAe/iax Te/iec|30HH0M AOcaraeMOC- 
TM C aHa/10rHHHblM Ha6opOM ycrpOMCTB M >Ke- 
ziaHMeM nepeAaib HaM mjim no/iyHMTb ot Hac 
KaKyK)-JlM60 MHCjDOpMaUMK), 6yAb TO ((DaM/lbl, 
coo6iAeHMfl mjim naKeTbi npM ceTeBoPi Mrpe b 
StarCraft. 


HaM noTpe6yeTC5i Windows-coBMecTMMaa 
onepaAMOHHaji CMCTeMa, no Mepe bo3mo>kho- 
crePi Mbi nonbiTaeMCfl o6oPiTMCb BcrpoeHHbi- 
mm b CMCTeMy nporpaMMaMM m yTMjiMTaMM. 
KaK m Bee nporpaMMHoe o6ecneneHMe, CAe- 
jiaHHoe Microsoft p,j\n pjiAOBoro nojib30BaTe- 
jia, BCTpoeHHoe MOAeMHoe 110 MMeeT mmhm- 
Ma/ibHbm Ha6op ((DyHKUMPi m He cjimwkom 
K paCMBblM MHTepcjDePiC, OAHaKO n0/lb30BaTbC51 
MM Bee paBHO MO>KHO. 

Ene HaM noTpe6yiOTCfl CBo6oAHoe BpeMfl 
m He 3aHATbiPi TejiecfioH, a Taione, bo3mo>kho, 
KpenKMe HepBbi AOMonaAUeB c o6eMx ctopoh 
T e/iec(DOHHOM /iMHMM — BeAb noHanajiy HaiuM 
TejiecfioHbi 6yAyT Hacro m 6ecmnKOBO Tpe- 


3BOHMTb, a Tpy6Ky npM 3 tom CHMMaTb 6yAeT 
KaTeropMHecKM 3anpeiAeHO. B cjiynae B03- 
HMKHOBeHMfl npOTeCTOB CO CTOpOHbl 6jiM>KaPi- 
lumx poACTBeHHMKOB nocrapaPiTecb y6eAMTb 
MX B HeM36e>KHOCTM TOp>KeCTBa BbICOKMX Tex- 
HO/iorMM, oco6eHHO ynMpaa Ha to, hto cbom- 
MM 3KCnepMMeHT3MM Bbl nbITaeTeCb C3K0H0- 
MMTb AeHbrM. flo/i>KHO noMOHb, npoBepeHHO 
3/ieKTpOHMKOM... 

06mch 4>aM/iaMH 

CaMoe ocHOBHoe npMMeHeHMe MOAeMHoro 
COeAMHeHM^l AByX KOMnblOTepOB — 3TO co- 
eAMHeHMe paAM npocToPi nepecbuiKM cf)aM/iOB. 
MoweT 6biTb, (faPi^bi-TO He6ojibWMe — ao- » 
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» ► 3axoflMM b MeHfo «riycK», Aa/iee «HacrpoM- 
Ka», «CeTb m yfla^eHHbm flociyn k cein» 
(«l"laHejib ynpaB/ieHMfl -> CeieBbie noAK/iio- 
HeHMA» b Windows XP). Lde/iKaeM Ha «Co- 
3AaHne HOBoro noAK/ifOHeHMfl)) (b Windows 
2000 3to 3HanoK, a b XP — ccbi/iKa Ha web- 
naHe/iM c/ieBa). YcTaHaB/inBaeM nepeK/ifo- 
Haie/ib b no/io>KeHMe «YcTaHOBMTb npaMoe 
noAK/ifoneHMe k APyroMy KOMnbfOTepy» n 
>KMeM KHonKy «fla^ee». llepeBOAMM nepe- 
K/iK)Haie/ib b no/ioweHMe «Upv\Hv\mib bxo- 
A5uune noAK/ifOHeHM5i», HawnMaeM KHonKy 
«fla/iee». OcraBjifleM nepeK/ifonaTe/ib Ha Ba- 
pnaHTe «3anpeTmb BnpTya/ibHbie nacmbie 
noAKJiK)HeHM5i». KHonKa «flo6aBMTb» Hy>KHa 
A/ifl Toro, HTo6bi co3AaTb hoboto no/ib30Ba- 
t e/ia, KOTopbm k HaM 6yAeT noAK/nonaTbCfl. 

I/I M 53 n/in HTO-Hi/i 6 yAb noAxoAflmee no CMbic- 
/iy b KanecTBe mmchm no/ib 30 BaTe/ifl Heo 6 - 
xoaumo BnMcaTb b no/ie «no/ib 30 BaTe/ib». 
npodeHbKMM napo/ib Ha coeAMHeHMe b no- 
/i 53 x «napo/ib» m «rioATBep>KAeHMe» — 
Bno/iHe AOCTaTOHHO oahom AMcjapbi n/in 6 yK- 
Bbi, ho ec/iM xoTme, MO>KeTe 3 aAaTb hto-hm- 
6 yAb noA/inHHee. «no/iHoe mma no/ib 30 Ba- 
Te;ifl» — coBepiueHHO m3jimwhmm nyHKT. 
MoweTe BBecTM TyAa Bee hto yroAHO mjim 
odaBHTb nycTbiM. Ha>KMMTe «0K». Ecjim Bbi 
Bee CAe/ia/iM npaBM/ibHO, b cnMCKe no/ib 30 - 
Baie/ieM KOMnbiOTepa noflBMTca HOBbm 
no/ib 30 BaTe/ib. OTMeTbTe ero ra/iOHKOM, ec/iM 
oh He 6 bm Bbi 6 paH aBTOMaTMHecKM, m Ha- 
>KMMTe «fla/iee» (pmc. 7). 

► llepeA BaMM OTKpoeTCfl cnMCOK npoTOKO/iOB. 
fl/ia nrpbi no cem noHaAo 6 flTai mribKO In- 
ternet Protocol (TCP/IP); «K/ineHT p , j\n ce- 
Ten Microsoft)) m «06lamm Aociyn k cjoa m/i a m 
n npnHTepaM» — jiMWHMe nyHKTbi. Bnpo- 
neM, MOweTe mx ocraBMTb — Ha npon 3 BOAH- 
Te/lbHOCTM 3 T 0 CKaweTCfl He 3 HaHMTe/lbHO 
(pkic. 8). HawMme «fla/iee», m KOMnbKrrep 


nopaAyeT Bac MHcfiopMauMeM o tom, hto co- 
3AaHne noAK/noneHMA «BxoA^iAne noAK/ifo- 
neHHfl» ycneiuHO 3aBepiueHO. Iloc/ie Toro 
KaK Bbl Ha>KMeTe «[OTOBO)), KOMnbKDTep cra- 
HeT caM0CT05iTe/ibH0 CHMMaTb Tpy6Ky n nbi- 
TaTbca noAK/iK)HMTbC5i noc/ie npi/iMepHO Tpe- 
Tbero 3BOHKa Te^ecjDOHa. 

TaK Bbir/i5iAHT co3AaHne yAa/ieHHoro noA- 
KJifOHeHnfl nnn AOCTyna k ceTi/i co CTopoHbi 
cepBepa, to ecTb co CTopoHbi toto, KOMy 
3BOH51T. Tot, kto 3bohmt, no/iynaeT we/iae- 
Moe eme npome. llepBbie warM nHcrpyKunn 
a6co^K)THo MAeHTMHHbi, TaK hto HaHHeM cpa- 
3y c TpeTbero: 

► riepeK/ifonaTejib ocraB/ifleM b no/io>KeHMM 
«Te/iec|30HHoe noAK/ifoneHMe k nacmoM ce- 
tm»: HacTHa^ ceTb — 3 to to caMoe, hto y Hac 
no/iyHMTCfl b pe3y^bTaTe. HawMMaeM «fla- 
jiee», bboaum HOMep Te/iec|30Ha. Ec^m BaM 
Hy>KHO nepeK^K)HaTbC5i b MMny^bCHbm Ha6op 
v\m Ha6npaTb npec(DMKC A-n^ BbixoAa Ha ro- 
poACKyfo /i i/i h i/i K), HacTpoiiTe npaBM^a Ha6opa 
HOMepa m ycTaHOBMTe cooTBeTCTByfonyK) ra- 
/lOHKy «l/lcno/ib30BaTb npaBM/ia Ha6opa ho- 
Mepa». KaK yroAHO ycTaHaB^MBaeM nepe- 
K^fonaTe^b b c^eAytoneM oKHe: xoTMTe — 
OCTaBbTe 3TO nOAK/lK)HeHI/ie BMAHMblM pj\n 
Bcex no/ib30BaTe^eM, xoTMTe — cnpaHbTe. 

Ha tot pe3y/ibTaT, KOToporo Mbi Ao6nBaeMC5i, 
3TOT Bbl6op HMK3K He nOB/lM5ieT. 

► n 053 B/153eTC53 AO 60 J]V\ 3HaKOMOe OKHO nOA" 

K/i hdh e h 1/153 (pMC. 9). B no/ie «rio^b30BaTe^b» 
BBOAUM MM51 n0Jlb30BaTe/lfl, KOTOpoe Barn 
Apyr, BbicTynafoiAMM b po^n B^aAe/ibua cep- 
Bepa, onpeAe/ifl/i bo BpeM5i HacTpoMKM. YcTa- 
HOBjieHHbiM napo^b — b no^e «riapo^b», ra- 
n OHKy — Ha «CoxpaHMTb napo^b», HTo6bi 
MyHMTe/ibHO He BcnoMMHaTb ero b c/ieAyto- 
u\m pa3, m Ha>KMMaeM KHonKy «Bbi30B)). 

noc/ie Toro KaK npon30MAeT coeAMHeHMe m b 
CMCT eMHOM Tpee naHe/iM 3aAan no5iBMTC5i 
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MKOHKa nepeMMri/iBaiOLAMxcfl KOMnbiOTepoB — 
B TOHHOCTM, KaK npM COeAMHeHMH c I/I HTepHe- 
TOM, — MO)KHO OTKpbIBaTb maMnaHCKoe M 3a- 
nycKaTb MrpyiuKy: y Bac Bee no/iyHM^ocb, yAa- 
zieHHbiM AOCTyn ycTaHOB/ieH ! 

Ka>KAyfo KOHKpeTHyK) Mrpy Hy>KHO noAK/iio- 
naTb k no/iyHi/iBLuePicfl «ceTM» no-pa3HOMy, ho 
npo6^eM c stum, KaK npaBM^o, He B03HHKaeT. 
KoHeHHO, b Counter-Strike no MOAeMy MrpaTb 
no/iyHMTC5i eABa /in, ho b crpaTermo (oco6eHHO 
noiuaroByio) mjim CTapbm Ao6pbm Quake 2 — 
hto Ha3biBaeTC5i, 6e3 BonpocoB. 

llocjieAHiie peKOMeHflai|MM 

MoAeMbi Heo6xoAMMO noACTpoMTb a/ia naM- 
^yniuero 6biCTpoAeMCTBM5i Ha BaweM nmm — 
yBbi, 3Ta TeMa c^miukom o6mnpHa A-n^ Toro, 
HTo6bi paccMOTpeTb ee b oahom CTaTbe. YKa- 
>KeM /lMiub HanpaB^eHMe, b kotopom HaAO Ha- 
HMHaTb «KonaTb»: OTMeHMTe HeHy>KHbie npo- 
toko/i bi (eABa /in BaM yAacTCfl, HanpnMep, 
coeAMHMTbC5i Ha v.90), nourpaMTe c ypoBHeM 
BbIXOAHOrO CMTHa/ia — A ^ KOOpAMHaTHOM 
(aHa/ioroBOM) ATC ero jiyniue ycTaHOBMTb b 
AMana30He ot 6 ao 9, Ha 3/ieKTpoHHOM — 
OKOJio 16. KoHeHHO, peKOMeHAauMA He yHM- 
Bepca/ibHa, m b k3>kaom KOHKpeTHOM c^ynae 
ecTb npocTop A-n^ 3KcnepMMeHTOB. 

He 3a6biBaMTe yAa/iflTb «BxoA5iiAMe noA- 
K/iK)HeHM5i» noc/ie Toro, KaK HanrpaeTecb. 
Bo-nepBbix, c/iy>K6a npneMa bxoa^iamx noA- 
K/iK)HeHMM MemaeT BceM nporpaMMaM, koto- 
pbie pa6oTaiOT c moacmom Hanp^Myio, a bo- 
BTOpblX, HaAO J\ M BaM, HT06bl MOAeM nOCTO- 
5ihho xBaTa^ Tpy6Ky noc/ie TpeTbero 3BOHKa? 
Ecma y Bac ycraHOB/ieHa BepcM5i Windows, ot- 
/lMHHafl ot Windows 2000 n/in Windows XP, m 
Bbi He HaxoAMTe b MeHio tbkmx nyHKTOB, Ka- 
KMe yKa3aHbi b CTaTbe, Bocno^b3yMTecb BCTpo- 
eHHOM cnpaBKOM. 

■ ■ ■ Muxavm IUaxoB 
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» TpyflHOCTM, HTo 6 bi mx repoMHecKM npeoAO/ie- 
BaTb. Ho npeAnojiowMM, hto Heo6xoAMMOCTb 
M/iM npodo we/iaHMe noo 6 iAaTbai c ApyroM y 
Hac BCe-TaKM B 03 HMK/ 10 , X0T51 6 bl M 3 coo 6 pa- 
>KeHMM KOHcnMpaAMM. CMAMTe ce 6 e, mypiuMTe 
no K/iaBMLLiaM, m hm weHbi, hm pOAMTe/lM B 
>km3hm He AoraAafOTCfl, hto Bbi n/iaHMpyeie 
noxoA Ha pbi 6 a/iKy m pemaeie >KMBOTpeneiAy- 
iamm Bonpoc: 6 paib jim BOo 6 iAe c co6om yAOH- 
KM MJ1M /lyHLUe He pMCKOBaTb? 

Bonpoc b tom, KaK 3 to opraHM30BaTb. KaK 
MO>KHO nOHflTb no npMBeAeHHblM CKpMHLUO- 
TaM, HopManbHo o6iAaTbC5i b HeHacTpoeHHOM 
HyperTerminal mo>kho mnbKO TpaHC/i mtom. 
Ho 3to TierKO McnpaBMTb. B MeHfo «Bma» Bbi- 
6MpaeM nyHKT «LUpMc(DT», ycTaHaB^MBaeM Ka- 
KOM-HM6yAb LUpMCjDT, nOAA^P>KMBaK)LAMM KM- 
pM/i/iMuy, Bbi6MpaeM yAo6Hbm pa3Mep — m 


pyCCKMM 51 3 bl K nOflB/meTCfl BO BCeM CBOeM 
Be/iMH m m m MoryiAecTBe. 

Hy>KHO TO/lbKO Co 6/1K)CTM HeCKO/1 bKO pe- 
KOMeHAauMM. llepBoe: /iyn me Bcero Bbi6M- 
paTb Courier mjim ji k)6om ApyroM moholum- 
pMHHblM LUpMCjDT. Bbl TeopeTMHeCKM CMO>KeTe 
no/ib30BaTboi b TepMMHa/ie nceBAorpac|3MKOM 
— hm Ta6/iMAbi, hm KapTMHKM He non/ibiByT. 
BTopoe: He ctomt 3aAaBaTb c/imujkom 6o/ib- 
LUOM pa3Mep LUpMC|DTa, TOrAa okowko, b koto- 
poM Bbi o6iAaeTecb, MO>KeT Bbi/ie3TM 3a npe- 
Ae/ibi 3KpaHa, hto AOBO/ibHo HeyAo6Ho. I/I 
TpeTbe: bo BpeMfl o6iAeHM5i BaM npMAeTcn 
nenaTaTb crporo no onepeAM, MHane BaiuM 
coo6iAeHMfl nepenyTaiOTCfl Me>KAy co6om — 

M M3 «ripMBeT!» M «KaK AGJia?» nO/iyHMTCfl 
«l1KpaMKBAeeT^!a?» yAo6Ho OTAe/iriTb cf)pa3bi 
oahoto co6eceAHMKa ot Apyroro a63aueM: 


AonenaTa/iM npeA-noweHMe, Ha>Ka/iM «Enter», 
>KAeM peaKAMM onnoHeHTa. 

Ilo ceTM — 6e3 ceTM 

llpMCTynaeM k caMOMy maBHOMy, paAM Hero m 
3aTeBaeTca no 6o/ibweM nacTM coeAMHeHMe 
KOMnbiOTepoB: npo6yeM MrpaTb b MrpyiuKM no 
ceTM npM noMOiAM MOAeMa. Ha caMOM f\ene 
oneHb He6ojibiua5i nacTb coBpeMeHHbix Mrp 
noAAep>KMBaeT Mrpy no MOAeMy HanpaMyio, 

A/ifl 6o/ibiiiMHCTBa Mrp Tpe6yeTCfl TCP/IP- 
coeAMHeHMe, m/im, npoiue roBopn, ceTb. Ilo- 
CKO/ibKy HacTOfUAeM ziOKa/ibHOM ceTM y Hac 
HeT, Mbi ycTaHOBMM TaKoe coeAMHeHMe npM 
noMOiAM yAa^eHHoro AOCTyna. Bot KaK 3 to 
A e/iaeTca (Bee Ha3BaHM/i AaHbi f\nn Windows 
2000, ho b ocTa/ibHbix CMCTeMax HacrpoPiKa 
npaKTMHecKM hmhcm He OT/iMHaeTC5i: » 



flono/iHMTe/ibHan nHc|>opiviauiifl 


ripOTOKO/lbl MOfleMHOK 

y Bac Bno/iHe mo>kgt B03HMKHyrb Bonpoc: o Ka- 
KOM TaKOM V.90 MAeT peHb M HTO 3a npOTOKO/lbl 
BooOiAe Mcnonb3yK)Tcn b MOAeMHOM cbh3m? 

Bot cnucoK npoTOKO/iOB, no/iyHMBiiiMX HaM6o/ib- 
mee pacnpocTpaHeHMe (npaBAa, Mbi 0CTaBM/iM 
B HeM TO/lbKO Te, C KOTOpbIMM Ha CerOAHHLLIHMM 
AeHb mo>kho CTO/i KHyrbcn Ha npaKTMKe): 
v.34. ripoTOKO/i noc/ieAHero noKO/ieHMH co cko- 
pocTbio nepeAaHM ao 28 800 6mt/c, npoMewy- 
TOHHbie ckopoctm — 2400-26400 6mt/c, amc- 
KpeTHOCTb — 2400. B cbh3m c yBe/iMHeHMeM 
pa3Mepa nepeAaBaeivioro 3a OAHy MOAy/iflUMio 
3/ieivieHTa AanHbix OTHOCMTe/ibHO 6o/iee CTapbix 
npOTOKO/lOB BMeCTO nOHHTMH «60A» MCnO/lb3yeT- 
cn «cmmbo/i b ceKyHAy» (Caps Per Second, CPS). 
v.34bis. PaciiJMpeHMe v.34 ao ckopoctm 
33 600 6mt/c c npoMe>KyTOHHOM CKopocTbio 
31 200 6 mt/c. 


CBA3M 

V.90. HeCMMMeTpMHHbIM, «nO/iyUM(t)pOBOM» 
CKOpOCTHOM npOTOKO/1, n 03 BO/1 9UO LAMM nOA" 
HHTb CKopocTb nepeAaHM b OAHy CTopoHy ao 
56 K6mt/c. CTaHAapTy npeAwecTBOBa/iM npo- 
TOKO/ibi x2 (USR/3Com) m k56flex (Rock- 
well/Lucent). flaHHan rpynna npoTOKO/iOB M3- 
BecTHa TaK>Ke noA Ha3BaHMHMM V.PCM m 56k. 
npoTOKO/ibi 56k pea/iM3yiOTCH TO/ibKO Ha He- 
CMMMeTpMHHblX /1MHMHX, KOrAa C OAHOM CTOpO- 

Hbi ycTaHaB/iMBaeTcn 6 /iok npnivioro conpn>Ke- 

HMfl («AMC|)pOBOM M0AeM») C nOAK/llOHeHMeM K 

AM(J)poBOMy KaHa/iy, HanpMMep ISDN, a c APy- 
roM — aHa/ioroBbiPi MOAeM c noAAop>KKOM 
v. 90 . npM TaKOM coeAMHeHMM CMma/i co cto- 
poHbi AMc|)poBoro KaHa/ia Oo/ibwyio nacTb 
paccTOHHMH nepeAaeTcn b HeM3MeHHoPi amc|)- 
pOBOM C|)OpMe, M TO/lbKO OT aOOHeHTCKOTO 
KOMn/ieKTa ao oObiHHoro MOAeMa — b aHa/io- 


roBOM. nocKO/ibKy npeo6pa30BaHMe M3 amcJ)- 
PObom c|)opMbi b aHa/ioroByio conpn>KeHO c 
MeHbLLIMMM nOTepflMM MHtJ/OpMaL/MM, HeM 06- 
paTHO, npeAe/ibHan nponycKHan cnocoOHOCTb 
AMcJjpoBoro KaHa/ia (64 K6 mt/c) noHM>KaeTcn 
TO/ibKO ao 56 K6mt/c (Ha npaKTMKe oObiHHO 
AO 45-53 K6 mt/c). B oOpaTHyio CTopoHy npe- 
Ae/ibHOM HB/ineTcn CKopocTb 33,6 K6 mt/c. 
npoTOKO/ibi 56k opMeHTMpoBaHbi b nepByio 
onepeAb Ha Aempa/iM30BaHHbie CMCTeMbi cbh- 
3m, TaKMe KaK npoBaPiAopbi, OaHKOBCKMe m mh- 
ct)opMauMOHHbie ceTM, rAe npeoO/iaAaeT nepe- 
Aana MHc|)opMai4MM ot ueHTpa k aboHemy, a 
nepeAana ot aOoHeHTa k ueHTpy BCTpenaeTcn 
ropa3AO pe>Ke. yBbi, ho Ha mhotmx poccmmckmx 
/imhmhx M3-3a BbicoKOM 3aiiiyM/ieHH0CTM m «yn- 
/10THeHMM» CMTHa/ia npOTOKO/lbl 3T0r0 CeMeMCT- 
Ba He paboTaiOT m/im paboTaiOT HecTa6M/ibHO. 
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» KyMem Ha cothkd KM/io6anT m/im ApanBep, — 
ho He TauMTb >Ke mx Ha Apyron KOHeu ropoAa 
Ha AUCKeiax? Tyi HaM npnxoAMT Ha BbipyHKy 
npocra/i BHewHe, ho Bno/iHe pa6oiocnoco6- 
Ha/i b Ayiue nporpaMMa HyperTerminaL OHa 
bxoamt b nodaBKy Windows c He3anaM/iTHbix 
BpeMeH, TaK hto ee tohho mowho h a mtm non- 
tm Ha Ka>KAOM KOMnbfOTepe. 

nporpaMMa HyperTerminaL c/iywnT A-na noA- 
K/noneHM/i k y3/iaM telnet MHTepHeTa, 3/ieK- 
TpOHHblM A0CK3M o6-bflB/ieHMM (BBS) M APy™M 
KOMnbfOTepaM c noMombfo MOAeMa m/im Hy/ib- 
MOAeMHoro Ka6e/m. HyperTerminaL 3anncbiBa- 
eT coo6iAeHM5i, nepeAaBaeMbie KOMnbfoiepoM 
m/im c/iyw6on c ApyroPi CTopoHbi noAK/noneHM/i 
b o6omx HanpaB/ieHM/ix. EcrecTBeHHO, hto 
BC/ ieACTBMe 3Toro nporpaMMa Bno/iHe noAxo- 
Aht A-n^ opraHM3aunM npocTenwero ABycio- 
poHHero naia. I/I, kohchho we, OHa npnroAMTC/i 
A/lfl CB/13M C yCTapeBLUMMM KOMnbfOTepaMM c 
TeKCTOBbiM nHTepcf)encoM, BeAb HacrponTb Ha 
KOMnbfOTepe, ocHaneHHOM DOS b KaHecrae 
onepaunoHHon cncreMbi, coBpeMeHHbin npoTO- 
K0/1 nepeAaHM AaHHbix TCP/IP — 3aAana KaK 
MMHMMyM HeTpHBkia/lbHafl. 

fl/m Toro HTo6bi nepeAaTb Ha KOMnbfOTep 
BToporo ynacTHMKa 3KcnepnMeHTa (fan/i, Hyw- 
ho CAe/iaTb 6yKBa/ibHO c/ieAyfonee: 

► 3anycTMTb nporpaMMy HyperTerminaL: MeHfo 
«nycK -> nporpaMMbi -> CraHAapTHbie -> 
CB5i3b -> HyperTerminab. Homumo nMKTO- 
rpaMMbi pj\n 3anycKa caMon nporpaMMbi, b 
M eHfO MHOTAa MOWHO \/BV\f\eib nOAMeHfO c 
TaKMM we Ha3BaHi/ieM, b kotopom ziewaT ywe 
C03AaHHbie noAK/noneHM/i. Ec/im 3to Barn 
c/iynaM, MOweTe noAK/nonaTbc/i HenocpeACT- 
BeHHO M3 3TOrO MeHIO — npOCTO Bbl6epMTe 
to noAK^foneHMe, KOTopoe Bac MHTepecyeT. 
Ec/im we noAxoAfliuero noAK/noneHM/i eme 
HeT m/im Bbi Boo6me 3anycKaeTe TepMMHa/i 
BnepBbie, to cnepBa HaAo: 


► Co3AaTb noAK/ifoneHMe. Bbi6epMTe KaKOM- 
HM6yAb pMcyHOK ftnfl nMKTorpaMMbi noAK/ifo- 
HeHM/i M3 cnMCKa «3HanoK» m BBeAMTe Ha- 
3B3HMe nOAK/lfOHeHM/f B COOTBeTCTByiOlAeM 
no/ie. HawMMTe «0K» (pMC. 1). Bbi6epMTe 
CTpaHy, BBeAMTe koa ropoAa, HOMep Te/ie- 
cf)OHa, no KOTopoMy 6yAeTe 3BOHMTb, moacm, 
c noMOiAbio KOToporo npoM3BOAMTcn noA- 
K/ifoneHMe (pMC. 2). 

► B nonBMBLueMC/i OKHe HawMMTe «Ha6paTb 
HOMep» (pMC. 3). K 3TOMy MOMeHTy y Baiue- 
ro Apyra, c KOTopbiM Bbi nbiTaeTecb coeAM- 
HMTbcn, AO/iwHa 6biTb Towe 3anymeHa 
nporpaMMa-TepMMHa/i. B OT/iMHMe ot Bac 
B/iaAe/ieu «BeAOMoro» KOMnbioTepa AO/iweH 
6bl/l OTKa3aTbC5f OT C03AaHMfl COeAMHeHM/f B 
nepBOM nyHKTe (a/ia 3toto eMy HywHO 6bi/io 
b npMBeAeHHOM Ha pnc. 1 A^a/iore HawaTb 
KHonKy «0TMeHa» m/im npocTO «Eso)). Ilo- 
c/ie 3Toro b MeHfo «Bbi30B» nporpaMMbi Hy- 
perTerminal oh AO/iweH BK/noHMTb nyHKT 
«>KAaTb 3BOHK3)). 

► Ec/im Bbi Bee CAe/ia/iM npaBM/ibHO, noc/ie Ha- 
6opa HOMepa m myMa KOHHeKTa KOMnbKrre- 
pbi ycTaHOB/iT coeAMHeHMe. Tenepb MoweTe 
npMCTynaTb k nepeAane AaHHbix. 

► B MeHio «nepeAana» nporpaMMbi HyperTer- 
minaL Bbi6epMTe nyHKT «OTnpaBMTb cf)aM/i». 
B OTKpbiBiueMC/i Ana/iore (pnc. 4) Bbi6epn- 
Te npM nOMOlAM KHOnKM «0TKpblTb» TOT 
cfiaM/i, KOTopbiM Bbi co6MpaeTecb OTnpaB- 
/153Tb. B BbinaAaioiAeM cnMCKe npoTOKO/iOB, 
ec/iM y Bac HeT KaKnx-/in6o oco6bix coo6- 
paweHMM no 3TOMy noBOAy, ocTaBbTe 6e3 
M3MeHeHMM «Z-MOAeM C BOCCTaHOB/ieHMeM 
noc/ie c6o/i»: 3 tot npoTOKO/i ziyniiie Bcero 
noAxoAMT A/ifl nepeAaHM cj/aM/iOB no MOAe- 
My. HawMMTe KHonKy «OTnpaBMTb», cpa3y 
noc/ie 3Toro HaHHeTC/i nepeAana cj/aM/ia 
(pMC. 5). HTo6bl npMHflTb cfiaM/l, HMK3KMX 
oco6bix MaHMny/i/iAMM coBepiuaTb He Tpe6y- 


ejcn. noc/ie Toro KaK Bbi HawMeTe «0Tnpa- 

BMTb», Ha APyrOM KOHAe BbICKOHMT OKOLUeH- 
ko npneMa cJ/aM/ia (pnc. 6); coxpaH/iTbc/i 
cfiaM/i 6yAeT b nanKe C:\ProgramFiLes\ 
Accessories\HyperTerminaL. BnponeM, ecTb 
B03M0WH0CTb 3aAaTb Apyryio nanKy nepe- 
AaHHOMy cfiaM/iy: A-na stoto HaAO ao Hana/ia 
nepeAaHM b MeHio «nepeAana» TepMMHa/ia 
Bbi6paTb nyHKT «ripMH/iTb c|)aM/i» m 3aAaTb 
nanKy, b kotopom ero Heo6xoAMMO coxpa- 
HMTb. KaKTO/ibKO HaHHeTC/i nepeAana cJ/aM- 
/ia, KHOnKa «ripMHflTb» CTaHeT 3KTMBH0M M 
Bbi CMOweTe ee HawaTb. nanKa pnn coxpa- 
HeHM/l npMH/ITblX (fiaM/lOB OCTaHeTCfl HeM3- 
MeHHOM, noKa Bbi BpyHHyio He noMeH/ieTe 
3Ty ycTaHOBKy. 

noc/ie 3aBepiueHM/i nepeAaHM Bcex cfiaM/iOB 
npeKpaTMTe coeAMHeHMe: «nepeAana -> Ot- 
K/noHMTb)). OcTa/iocb Ao6aBMTb Bcero Aaa 
MOMeHTa, HT06bl BHeCTM nO/lHyK) /ICHOCTb B 
Bonpoc nepeAaHM cj/aM/iOB no MOAeMy c no- 
MOiAbio nporpaMMbi HyperTerminaL. Bo-nep- 
Bbix, HTo6bi nepeAaBaTb cj/aM/ibi, Heo6/i3a- 
Te/ibHO A03BaHMBaTbc/i caMOMy: noc/ie 
yCT3H0BKM CB5I3M nOH51TM5l «BeAyiAMM» M 
«BeAOMbiM» nepecTaiOT 6biTb aKTya/ibHbiMM n 
/iio6om ynacTHMK npouecca MoweT cj/aM/ibi 
KaK OTnpaB/i/iTb, TaK m npnHMMaTb. Bo-bto- 
pbix, B 33BMCMMOCTM OT BepCMM Windows Ha- 
3B3H M/I MeHIO M MX nyHKTOB MOTyT 3BynaTb 
no-pa3HOMy, HanpMMep MeHio «nepeAaHa» b 
T epMMHa/ie A-n^ Windows 98 Ha3biBaeTC/i 
«CoeAMHeHMe». Bee Ha3BaH m/i b Bbimenpn- 
BeAeHHOM TeKCTe AaHbi A-n^ Windows 2000. 

HaTJiaHe Hauiero speivieHH 

HTo6bi 3axoTeTb opraHM30BaTb naT, MMen bo3- 
MOWHOCTb noroBopMTb BMecTO 3Toro no Te/ie- 
cfioHy, HaAo 6biTb TOBapnmeM m 3 pa3p/iAa 
KMprM3CKMX KOMCOMO/lbAeB. KaK M3BeCTHO, 
KMprM3CKMM KOMCOMO/ieu caM co3AaeT ce6e » 
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LINK CBH3b KOMflblOTepOB 



Bot oh ctomt flOMa — HOBbifi, naxHymi/M n/iacTMKOM, c KyneM npoBOAOB m 6o/ibWMM mohmtopom. Crapbm Ha 
ero cjDOHe Bbimflflm nbi/ibHbiM m y6ornM. M HaKOHep peiueHa npo6/ieMa 6ecKOHeHHbix cnopoB o tom, kto ce- 
roflHJi nepBbiM cjifleT 3a KOMnbioTep: Tenepb mx ab a, Ha Bcex XBaim. Ho nepe3 HeKOTopoe BpeMfl npMXOAHT 
MblCJlb 0 TOM, HTO nopa 6bl MX o6teAMHMTb. 



B eflb YA06 hO MMeTb B03M0>KH0CTb Bbl- 
XOflMTb B 1/lmepHeT OflHOBpeMeHHO c 
o 6 omx KOMnbfOTepoB, o6MeHMBaTbCfl 
(faPijiaMM, ncnojib30BaTb eAMHCTBeHHbiPi nM- 
rnyiAMM CD, Aa m MrpaTb c WMBbiM npoTMBHM- 
kom KyAa MHTepecHee, neM c MawMHOM. Mo>k- 
HO, KOHeHHO, MCn0Jlb30BaTb COeAHHeHMe 
nepe3 COM- mjim LTP-nopi (HecKO/ibKO ycia- 
peBiiiMM BapkiaHT, Aa m paccroAHMe Me>KAy 
MaiuMHaMM ao/i>kho 6biTb He6ojibWMM) mjim no 
USB (Heo6xoAMMbi cneuMa/ibHbie ApaPiBepbi, 
CKopocTb pa6oTbi npM stom He oneHb Bbico- 
Ka). Ho Jiynwe C03AaTb cbok) AOMawHioK) 
ceTb, nojib3yacb ceieBbiMM KapiaMM. Kynmb 
mx mojkho b jiio 6 om KOMnbfOTepHOM Mara3MHe, 
CTOMMOCTb 3a napy cociaBMT npMMepHO 
$20-30. YdaHOBKa npM h a ji m h m m ApaMBepoB 
npoM3BOAMTe^5i He cocTaB/ifleT TpyAa, ho mo- 
>KeT nOHaA 06 MTbCfl AUCK C AHCTpM6yTMBOM 
Windows. EAMHCTBeHHaa peKOMeHAauMfl — 

He noKynaib KapTbi 6e3biMflHHbix npoM3BOAM- 
Te/iePi m He nbuaTbCfl Bbi6paTb caMoe Aewe- 
Boe: 3 to Aa/ieKO He BcerAa onTMMa/ibHo. 


TMnbi ceTeii 

Edb HecKO/ibKO noATMnoB ceTePi. B MepapxM- 
necKOM ceTM Bee 3aAaHM Bbino/iHaeT ueHTpa/ib- 
HbiM KOMnbfOTep, mjim MainFrame; Bee 33A3 hm b 
Hen CB5i3aHbi c o6pa6oTKOM, xpaHeHMeM m npe- 
AOdaB/ieHMeM AaHHbix. nojib30Baie/iM B3an- 
MOAeMCTByfOT C AeHTpa/lbHblM KOMnbfOTepOM c 
noMOiAbfo TepMMHa/iOB. llpMMepoM TaKoPi ceTM 
MO>KeT c/iy>KMTb KOMnbfOTep noA ynpaBjieHMeM 
Windows 2000 Server co c/iy>K6oPi Terminal 
Services m ycraHOBjieHHbiMM Ha KOMnbiOTepbi 
nojib30BaTejiePi KJiMeHTaMM Terminal Service 
Client. Harpy3Ka Ha pa6onyio craHAMio npn 
3TOM MMHMMa/lbHa (AOCTaTOHHO KOHcjjMrypaAMM 
Pentium 100 m 32 M6aMT naMflTn), wejiaTejibHO 
jiMiub MMeTb xopoiuMe BMAeoKapiy m mohmtop. 
3arpy3Ka caMoPi ceTM TaKwe HeBbicoKa. 

B ceTM TMna «K/iMeHT-cepBep» o6pa6oTKa 
AaHHbix pa3Ae^eHa Me>KAy o6-beKTaMM. Kjimcht 
c|3opMMpyeT 3anpoc Ha Bbino/iHeHMe KaKMx- 
jim 6 o 3aAan, a cepBep ero BbinojiHjieT. B paB- 
HonpaBHoPi (mjim OAHopaHroBOM) ceTM Ka>KAbiM 
KOMnbfOTep MO>KeT BbinOJIHflTb M ((DyHKAMM K/1M- » 
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CiOping 192. ICS .0.1 -t 

['in yin a 132.1C>9.L.l with JIT bvtcs oi (ku: 

Reply Fron 192.163.0.1: bytes ^32 tiPwCln* ITL-25S 
Reply f*on 192.163.0.1: bytes-32 timed ns ITL“2S5 
Reply 1' run 192.163.0.1: |jyt«=-3S ITL-255 

Reply f run ±92.168.0.1= Hi.jT.ev:-3£ timeClriv ITL-2SS 
Heply frem 192. 163. 0.1: Ii^tei'-IE t TTL^SS 

Hr - 1 1 ly fmn E 92. I h» . LI. 1 T liyLi::j ZtV. LiraitCImst T i l. 2SS 

Reply From 192. 163. U. I: bytes "32 timed no TIL"2bb 

Reply Fron i 92 . 1 63 . EJ . I = bytes "32 timed no TlL"2bb 

Reply Feon 192.163.0.1= bytes "32 timed no T T L ~2bb 
Reply Fron 192.163.0.1= bytes -32 timodns III. =255 
Reply Frcn 193.163.0.1= bytes =32 timed no TTL=2S5 
Reply fron 192.163.0.1 = hytee=32 timed mo TTL=25E 
Reply F ri i r i 192.163.0.1= l.yter;-3£ t,in.e<1pi:r TTL-255 


> 1 I > _□ 

OKHO KOMaHAHOM CTpOKM C KOM3HAOM ping. 

B AaHHOM c/iynae uerib oTBenaeT Ha 3a- 
npocbi — KOMnbioTep flocryneH b cgth 


l n k 


OiL \VJINUOWi>i^erri?2Urrid.eic - pplQ 1 9? . 1 Si ft <?. 1 -l 


Internet Drotocol fTCP/IP) Properttet 

QQ 

Ciennfnl 



Vim i^m^H IP iHtrii|r: Jisnifeal n JcBiurfii :/dly I yiju mtnwiil. mj| ^ m il. 1 : 

Ihc-r mp-IJly nihiHiwiHK. y:ii. riHral In .-E;h ynui redvmik -i:bi«i;di,i!ci ice 

ihe ^ppiogiia's IF leilingi. 


0 brain an IP addre-w auic-vMHic-sHy 
*- U sc Ihc torioftTig IP oddess: 
lP«Wr&«: 192 . 16$ - 0 . l 

Subnet mask 255 . 255 . 255 . D 

Derail udLemsi. 

0 b l. an D NS ihvh addrets *.i5crralica%i 

• U sc Ihc fci o/'.TT*q D N5 server adtkwieK 
Prefened DNS server. 

Heo6xoAHMbie HacTpoHKH npoTOKO/ia 
TCP/IP. fl/ia coeAHHeHHB AByx Kosvinbtoie- 

pOB 3T0I-0 AOCTaTOHHO 


» eHTa, n (J}yHKi4MM cepBepa. 3 to Han6ojiee pac- 
npodpaHeHHbm BapnaHT jy\s\ C03AaHM5i Ma- 
JieHbKOM AOMaiUHeM ceTM. 

fljm coBpeMeHHoPi AOMawHen ceTM c/ieAyeT 
Bbi6paTb Ethernet 100Base-TX, nocKO/ibKy n 
njiaTbi aToro Tuna, n pa3JiMHHbie ceieBbie ycT- 
poMCTBa Ha a^hh bin MOMeHT Han6ojiee ao- 
CTynHbi. TaK>Ke HeT npo6jieM c npoBOAOM, mh- 
CTpyMeHTaMM A-na ero o6>KMMa n caMMMM 
pa3-beMaMM. B KanecTBe npoTOKOJia peKOMeH- 
AyeTCfl ncnojib30BaTb TCP/IP, b KanecTBe kjim- 
eHTa — CTaHAapTHbm «KjineHTA/ifl ceTen 
Microsoft^ a b KanecTBe cepBnca — «Cjiy>t<6y 
AOdyna k cJoaM/iaM n npnHTepaM ceTM Micro- 
soft)) (Bee 3 tm KOMnoHeHTbi bxoa^t b nocraB- 
Ky coBpeMeHHbix Bepcnn Windows). 

HacTpoMKa coeflMHeHMSi 

riepeMAGM HaKOHeu ot Heo6xoAMMon, ho Aa/ie- 
ko He no/iHOM TeopMM k npaKTMKe (Ha npnMepe 
OC Windows XP). Ilocne ycraHOBKM ceieBoro 
aAamepa Hy>KHo HaMTM Ha Pa6oneM cmne 3Ha- 
hok «My Network PLaces» m, KJiMKHyB no HeMy 
npaBOM KHOnKOM MbILUM, Bbl3BaTb KOHTeKCTHOe 
MeHK). 3aieM Bbi6paTb nyHKT «Properties», 
HaMTM b noflBMBiueMCfl OKHe 3HanoK «LocaL 
Area Connection)) m b MeHK), Bbi3biBaeM0M 
onjiTb no ne/iHKy npaBOM KHonKOM mwium, Bbi- 
6paTb nyHKT «Properties» (ec/iM 3HaHKa «My 
Network PLaces» Ha Pa6oneM cmne HeT, to 
aHajiomHHoe Ana/ioroBoe okho mo>kho HaMTM 
b llaHe^M ynpaB/ieHMfl, nyHKT «Network Conne- 
ctions))). fl/151 pa60Tbl CeTM AOCTaTOHHO, HT06bl 
b noflBMBineMCfl OKHe npMcyTCTBOBa/iM Client 
for Microsoft Networks n Internet Protocol 
(TCP/IP). Ecjim npeAno^araera coBMecTHbm 
AOCTyn k (faM^aM m npMHTepaM, T3K>Ke A0^>KeH 
6biTb ycTaHOB/ieH cepBMC File and Printer Sha- 
ring for Microsoft Network. Ec/in KaKMx-^M6o 
nyHKTOB He xBaTaeT, to c/ieAyeT mx Ao6aBMTb 
(Ha>KaTb KHonKy «Install», b noflBMBLueMCfl OK- 
He BbidpaTb «CLient», «Protocol» v\m «Service» 
COOTBeTCTBeHHO M Ha>KaTb «Add))). 


Tenepb npoBeAeM HacTpoMKy npoTOKO/ia 
TCP/IP. llo^araeM, hto ceTb caMaa npocTa^, 
6e3 BbiAejieHHoro cepBepa n aBTOMaTnnecKO- 
ro no^yneHMfl HacTpoeK ceTeBbix MHTepcj)eM- 
cob no ceTM. Bbi6MpaeM nyHKT «Internet 
Protocol (TCP/IP)», Ha>KMMaeM KHonKy «Pro- 
perties», b noflBMBiueMCfl OKHe ct3bmm TOHKy 
HanpoTMB «Use the following IP address)) m 
H a6npaeM 192.168.0.1, «Subnet Mask)) — 
255.255.255.0. Ha K3 >kaom c/ieAyfomeM kom- 
nbfOTepe HacTpoMKM ao/okhm 6biTb aHa/iorMH- 
Hbi, jiniub HOMep y3/ia yBe/iMHMBaeTC^ Ha eAM- 
HMHKy (192.168.0.2 m t. a-)- 

1/lMeHa MaLLlMH AO/l>KHbl 6blTb pa3/lMHHbl, a 
rpynna, b kotopom ohm HaxoA^TC^, >Ke/iaTe/ibHO 
(HO He 06fl3aTe/lbH0) OAMHaKOBOM. llpoBepMTb 
3T0 MO>KHO, me^KHyB npaBOM KHonKOM MbllUM 
Ha MKOHKe My Computer, Bbi6paB nyHKT «Pro- 
perties», a 3aTeM 3aK/iaAKy «Computer Name)). 

M3MeHeHM51 MMeHM KOMnbfOTepa Hy>KHO 
o6^aAaTb npaBaMM aAMMHMCTpaTopa. 

CoeflMHeHMe KOMIlblOTepOB 

A cennac nepeMAeM HenocpeACTBeHHo k o6-be- 
AMHeHMfO KOMnbfOTepOB b ceTb. Ec^M eCTb >Ke- 
nanvie caMOCTO^Te^bHo CAe^aTb npoBOAa — 
noHaAo6nTCfl HeKOTopbm Ha6op MHCTpyMeHTOB 
M KOMnOHeHTOB, a MMeHHOI 

► K/ieiAM pj\n o6>KMMa bmtom napbi; 

► MHCTpyMeHT A/lfl yAa/ieHM51 BHeiUHeM M30^51- 
Amm (MHorAa coBMeiueH c K/iemaMM); 

► MHCTpyMeHT AJlfl o6pe3KM npOBOAOB; 

► HOWHMAbi; 

► pa3-beMbi (RJ-45), no rbz Ha Ka>KAoe noA- 
K/ifoneHMe; 

► npoBOA (bmt35i napa (UTP) KaTeropMM 5); 

► TecTep (AOCTaTOHHO caMoro npocToro). 
Hy>KHO, aKKypaTHO chab M30^5ii4MK), pacn^ec- 

tm napbi m BbinpflMMTb npoBOAa. fl^MHa pacn^e- 
TeHMfl — He 6o^ee 10-15 mm. KaK npaBM^o, b 
nape CKpyneHbi Aea npoBOAa: c M30/i5iAMeM oc- 
HOBHoro ABeTa (opaH>KeBbiM, 3e/ieHbm, cmhmm, 
KopMHHeBbiM (b Aa^bHePiiueM 0, 3, C, K)) m ao- 


no/iHMTejibHoro (6e^bm c opaH>KeBbiM, 6e^bm c 
3e/ieHbiM, 6enb\v\ c cmhmm m 6e/ibm c KopMHHe- 
BbiM (b Aa/ibHeMiueM BO, B3, BC, BK)). riop^AOK 
c^eAOBaHM^ nap BHyTpM pa3-beMa oneHb Ba>KeH. 
Ec^m Aep>KaTb pa3-beM npoBOAOM k ce6e (koh- 
TaKTaMM ot ce6fl), HanpaBMB ero 3aiAe/iKOM 
(cneAMa/ibHa^ n/iacTMKOBa5i n/iacTMHKa Ha oa- 
HOM M3 lUMpOKMX CTOpOH pa3T)eMa) BHM3, TO 
npoBOAa AO/i>KHbi matm (npM nepeHMC/ieHMM 
c/ieBa HanpaBo) TaK: B0-0-B3-C-BC-3-BK-K. Ec- 
jim AaHHbiM npoBOAOM npeAno/iaraeTCfl coeAM- 
HjiTb Asa KOMnbfOTepa 6e3 Mcno/ib30BaHM5i ao- 
nOJlHMTe/lbHblX yCTpOMCTB, TO BTOpOM KOHeA 

AO/DKeH MMeTb c^eAyfoiAyio pa3BOAKy: B3-3-BO- 
C-BC-O-BK-K. Ec^m >Ke b ceTM cymecTByeT xa6 
MJ1M CBMH, TO KOHAbl npOBOAOB o6>KMMaK)TCJI 
CMMMeTpMHHo. OnepaAMJi Hec/io>KHa5i, ho Bee 
>Ke Tpe6yeT HeKOToporo HaBbiKa. llpoBepMB Ka- 
HeCTBO KOHT3KTOB TeCTepOM, COeAMHJieM KOM- 
nbiOTepbi m BK/iionaeM mx. 

rioc/ie no^HOM 3arpy3KM Bbi3biBaeM KOMaHA- 
Hyio CTpoKy («Start -> Run -> cmd.exe»). 
llpeAnOJlOJKMM, HTO ABHHbie AeUCTBMfl npOM3BO- 
A^tcji Ha KOMnbiOTepe c aApecoM 192.168.0.1. 

B nojiBMBiueMCJi OKHe Ha6npaeM KOMaHAy ping 
192.168.0.1. Ecjim Bee HacTpoeHO npaBMjibHO, 
npMXOAMT OTBeT OT JlOKaJlbHOM CeTeBOM njiaTbl 
BMAa: Reply from 192.168.0.1: bytes=32 
time<10ms TTL=128. 

3aTeM npoBepjieM, bmach jim btopom kom- 
nbioTep. OTBeT aojdkch 6biTb aHajiorMHHbiM, M3- 
MeHMTCJi jiMLUb aApec OTBenaioiAero ycTpoMCTB a. 
Bee, b npMHAMne, ceTb HacrpoeHa, m b «My Net- 
work Places -> Entire Network -> Microsoft 
Windows Network)) AOJDKHa 6biTb BMAHa pa6o- 
naji rpynna, a b HeM — KOMnbiOTepbi ceTM. 

Ecjim mbiumh 6ojiee HeM Aee, Tpe6yeTC5i ao- 
nojiHMTejibHoe ceTeBoe ycTpoMCTBO — xa6 mjim 
cbmh. Hmcjio noAKJHonaeMbix MaiuMH onpeAejui- 
eTCfl hmcjiom nopTOB Ha ycTpoMCTBe. llpeAOCTa- 
BMTb o6iamm AOCTyn k nanKe mjim npMHTepy 
MOJKHO, LAeJIKHyB Ha HeM npaBOM KHonKOM Mbl- 
lUM M Bbl6paB B nOJIBMBlUeMCJI MeHK) nyHKT 
«Sharing». TaM >Ke mo>kho pa3AaTb npaBa ao- 
CTyna k stom nanKe A-n^ pa3JiMHHbix rpynn 
nojib30BaTejieM. ■ ■ ■ fleHvic IIpo3opoBCKvivi 
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NTERNET 6 ecnpoBOflHOM a o c t y n 




Ee3 npMBfl3M 

ByM 6ecnpoBOflHbix ceTeBbix peweHi/m MNieeT c/iowHyio npupofly. He- 
CMOTpjl Ha TO HTO 3TM yCTpOMCTBa BCe eilje AOpOJKe npOBOflHblX, n0Jlb30- 
BaTe/iM «nepeca>KMBafOTCJi» Ha 6ecnpoBOflHbie ceTH c 6o/ibwoM oxotoh, 
HeB3npa^i Ha 3aMeTHyio noTepio b ckopocth. Bee we coo6pa>KeHMfl yflo6- 
CTB3 nepeCM^MBafOT nOTpe6HOCTM B BbICOKMX CKOpOCTflX. 


BeeAeHHe 

rioHATMe Mo6n/ibHocTM b HameM co3HaHMM ac- 
counnpyeTC5i npe>KAe Bcero c Mo6n/ibHOM Te- 
^ec|DOHMeM, yAo6dBa kotopom ouem/i/iM Bee. 
Mo6n^bHbie Te^ec|DOHbi y>Ke asbho cra/iM pe- 
a^bHOCTbfo HameM >km3hm. Hmcjio no/ib30BaTe- 
jiePi Mo6n/ibHbix Te^ecjDOHOB b HaiueM cipaHe 
nocT05iHHo padeT m BCKope ywe aoctmthct 
MM poBoro ypoBHfl. CeroflH5i caMbm AemeBbm 
COTOBbIM Te/iecj/OH B MoCKBe CTOMT MeHblUe 
$60, a noAep>KaHHbie annapaTbi m Toro AemeB- 
jie, TaK hto Mo6M/ibHbie TexHo/iorMM nepecTa/iM 
6biTbyAe/iOM M36paHHbix. KaKOM >Ke c/ieAyio- 
iamm mar b 3tom HanpaB/ieHMM? OTBeT oneBM- 
AeH — 6ecnpoBOAHa5i KOMnbfOTepHa/i CB/i3b. 

BecnpoBOAHan KOMnbfOTepHaa CB/i3b TaK- 
>Ke nodeneHHO bxoamt b Hamy >KM3H b. B 
pa3BMTbix CTpaHax npo6/ieMa AOdyna M3 
uio6oro MecTa pemaeTC/i no-pa3HOMy, noA- 


nac CBoeo6pa3Ho. HanpMMep, c oahmm ne- 
/lOBeKOM c/iyHMuacb c/ieAyioiAafl mctopma. 
0Ka3aBiuMCb b aaponopiy oahom m 3 MMpo- 
Bbix CTO/i m 14, oh y3Ha/i, hto ero caMO/ieT 3a- 
Aep>KMBaeTC5i c Bbi/ieTOM Ha n/iTb nacoB. B 
CBA3M C HeM He/lOBeK peiUMJl BbIMTM B 1/1 H - 
TepHeT m nocnaTb coo6iAeHMe no ICQ. Oh 
norne/i no crpe/iKe, yKa3biBaiOLAeM b CTopoHy 
MHTepHeT-Kac|3e, rAe o6Hapy>KM/i KOMHaTy m 
CK ynaioiAero oxpaHHMKa. KoMHaTa 6bi/ia nyc- 
Ta, a oxpaHHMK Ha Bonpoc, rAe KOMnbKrrepbi, 
OTBeTM/i BonpocoM: a rAe Bam? 0Ka3biBaeT- 
c/i, MHTepHeT-Kac|)e b ashhom aaponopTy no- 
HMMaeTcn KaK TopnaiAMe M3 CTeHbi Ka6e/iM, k 
K a>KAOMy M3 KOTOpbIX MO)KHO nOAK/IKDHMTb 

HoyT6yK. 9 tom mctopmm y>Ke 6o/ibme roAa, m, 
bo3mo>kho, Tenepb TaM o6opyAOBaHa tohk 3 
6ecnpoBOAHoro Aocryna, M3BecTHa/i KaK 
xoTcnoT. TaK hto HoyT6yK c 6ecnpoBOAHbiM 


AOCTynoM, as m 6e3 Hero TO>Ke, — He3aMe- 
HMMan BeLAb Tex, KOMy npMxoAMTca mho- 

ro e3AMTb. OTCyTCTBMe nOCTOflHHOM KOMnbK)- 
TepHOM CB513M MO>KeT Cepbe3HO 3aMeA/lMTb 
pa6oTy ziiOAeM mhotmx npocfieccMM, KOTopbiM 
npMxoAMTC/i pa6oTaTb BHe oc|)Mca. 

Wi-Fi — rnasHUH CTatinapT 

CeMHac 6ecnpoBOAHbie ceTM nepe/KMBaiOT 
HaCTO/UAMM 6yM. rio/ib30BaTe/iM MX npMH/uiM, 
HecMOTp/i HeKOTopbie CB/i3aHHbie c pa3Bep- 
TbiBaHMeM npo6/ieMbi. kl3BecTHbi c/iynaM, 

KOTAa JllOAM M KOMnaHMM He 3aAyMblBaflCb 
Bbi6Mpa/iM wireLess-pemeHM/i. 9 tm pemeHM/i 
xopomM TeM, hto 6ecnpoBOAHyK> ceTb mo>kho 
pa3BepHyTb b /ho6om Mecre m npaKTMHecKM 
cpa3y HanaTb pa6oTy. llpMHeM no/ib30BaTe/iM 
TaKOM ceTM He npMB/i3aHbi hm k MecTy, hm k 
A/ iMHe Ka6e/i 53. » 
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» 3ia TexHo/iorn/i M3Hana/ibH0 6bi/ia paccnn- 
TaHa Ha Mo6n/ibHbix cneAna/wcTOB, oflHaKO 
cennac 6ecnpoBOflHbie TexHo/iornn ncno/ib3y- 
fOTCfl n b flpyrMx CHTyaunax. B HeKOTopbix 
KOMnaHM^ix y>Ke aKTHBHo npHMeH/uoTC/i 6ec- 
npoBOflHbie ceTM, npeACTaB/i/noiAne co6on 6 o- 
Jiee yqobHyio m HaAewHyio a/ibiepHaTMBy Ka- 
6e/ibHbiM ceTAM. BecnpoBOflHbie ceTM 6o/iee 
3CTeTMHHbi, a b HeKOTopbix c/iyna/ix, Hanpn- 
wep npi/i mx npoK^aflKe b 3AaHM/ix, ab/i/uo- 
lamxca naM5iTHMKaMM apxMTeKTypbi, m 6o/iee 
3K0H0MMHHbl, HeM Ka6e/ibHbie. 

06biHHo 6ecnpoBOAHbie ceTM crpo/iTca Ha 
ocHOBe pacnpeAe/iaeMbix no 3A3 hmk) ToneK 
Aocryna, MOHTMpyeMbix b cieHbi. Tohkm Aocry- 
na, KaK npaBM/io, noAK/ifonaiOTC/i k BHewHeMy 
Ka6e/ibHOMy KaHa/iy CB513H, MMeioiAeMy BbixoA 
B 1/lHTepHeT. TaKMM o6pa30M, B ashhom CMTya- 
unn Ka6e/ib Hy>KeH mribKO f\nn noAK/ifoneHM/i 
ceTM k BHewHeMy Mnpy. 

Pa3yMeeTC/i, 6ecnpoBOAHbie ceTM noKa ene 
Ae/10 6yAyiAero. CTOMMOCTb npeo6pa30BaHM/i 
06blHH0M CeTM B 6ecnpOBOAHyfO AOCTaTOHHO 
Be/iMKa, k TOMy we 6ecnpoBOAHbie ceTM HMeiOT 



KoMnaKTHOCTb 6ecnposoAHbix yciponcTB 
AaeT eecoMbie npenMymecTBa 


HeKOTOpbie OrpaHMHeHMfl, o6blHHO 33BMC5UAMe 
OTTMna CBA3M. HeM MeHbiue orpaHnneHnn, TeM 
Bbiwe CTOMMOCTb npOK/iaAKM TaKOM ceTM. 

OAHaKO HecMOTp^ Ha 3 to, 6ecnpoBOAHbie 
TexHoziorMM ywe cennac oneHb aKTMBHO nc- 
nO/lb3yK)TCfl B KOMnbfOTepHbIX CeTflX. 06blHHO 
ohm pea/i M3yK)ra b bm A e paAMOMOAeMOB m/im 
6ecnpoBOAHbix moctob, c/iywaiAMx a/ia coeAM- 
HeHM/i KopnopaTMBHbix ceTen c npoBaMAepoM 
A/ifl no/iyneHM/i Aocryna b 1/lHTepHeT. CeroAH/i 
6eCnpOBOAHbie MOCTbl b OCHOBHOM CTpOflTCfl Ha 
ocHOBe paAMOMOAeMOB, OAHaKO MHorne ywe 
cennac paccMaTpnBaiOT nepcneKTMBbi ncno/ib- 
30BaHM/i jia3epHbix TexHO/iornn. OrpaHnneHna 
TaKMx moctob CB/i3aHbi TO/ibKO c orpaHnneHna- 
MM BMAMMOCTH, Bbl3blBaeMblMM CM/lbHblM TyMa- 
hom (aTMOcc|DepHbie ocaAKM o6binHo He b/im/iiot 
H a KanecTBO cb/bm), b pe3y/ibTaTe nero B03- 
MOWHbi c6om b mx pa6oTe. Ho HecMOTp/i Ha 3 to 
M Ha OTHOCMTe/lbHO BblCOKyfO CTOMMOCTb 060- 
pyAOBaHM/i, 6o/ibwon paAMyc AencTBMfl, oneHb 
BbICOKa/l CKOpOCTb CBA3M M a6co/iK)THafl Ha- 
AewHOCTb rapaHTnpyfOT WM3Hecnoco6HOCTb 
/ia3epHbix TexHo/iornn. 



Tohkm flociyna CTaHAapra Bluetooth 
XBaTMT fl/iB He6o/ibuioro noMemeHnq 

/1a3epHan TexHosiorufi 
6ecnpoeoAHOH cbb3m 

Han6o/iee AoporocTO/HAen (xota b noc/ieAHee 
BpeM/i Ha6/iK)AaeTC5i TeHAeHun/i k othocm- 
Te/lbHOMy CHMWeHMK) LteHbl) M BblCOKOCKOpO- 
cthom /iB/i/ieTC/i /ia3epHa/i TexHo/iorn/i 6ec- 
npOBOAHOM CB513M. V\3-3B CBOeM BbICOKOM 
CTOMMOCTM OHa He MOWeT MCn0/lb30BaTbC51 
Ha KawAOM KOMnbKDTepe, no3TOMy o6binHO 
npnMeHflfOTCfl cnei4na/ibHbie MOAy/in nepe- 
Aann, k KOTopbiM noAK/ifonaiOTCfl rpynnbi 
KOMnbfOTepoB. 3 to no3BO/i/ieT noBbicnTb 
3KOHOMMneCKyK) 3C|)C|DeKTMBHOCTb AaHHOTO 
peweHna. /Ia3epbi TaKwe mowho ncno/ib30- 
BaTb C03A3H M51 MOCTa MeWAy Ka6e/lbHbl- 

mm /lOKa/ibHbiMn ceT/iMM, pacno/ioweHHbmn 
Ha 6/1 M3KOM paCCT051HMM. TaKOM nOAXOA 
o6ecnennBaeT 6o/iee BbicoKyfo CKopocTb 
CB/13M n MeHbiiiyfo CTOMMOCTb no CpaBHeHMK) 
c BbiAe/ieHHbiMM /iMHM/iMn m MapiupyTM3aTO- 
paMM. B KanecTBe ocHOBHbix npenMynecTB 
Zia3epHblX CMCTeM CB513M, Ha OCHOBe KOTOpbIX 
o6ecnennBaeTC/i BecbMa cyiAecTBeHHoe noBbi- 
ineHMe 6e3onacHocTM m HaAewHocTM MHcj/op- » 


i 


HeMHoro o CTaH/japTax 


EbicTpbie Te/iec))OHHbie naneTbi 


GPRS — 3 to CTaHAapT EBponencKoro mhctm- 
TyTa Te/ieKOMMyHMKaL/MOHHbix CTaHAapTOB a/ m 
naKeTHon KOMMyTaunn b ceTnx GSM, (JjyHKL/H- 
OHnpyioiAMX Ha nacTOTe /im 6 o 900 MTu, /im 6 o 
1800 MTu. Hmc/io no/ib30BaTe/ien ceTen GSM 
k KOHuy 2002 roAa npeBbicn/io 787 m/ih ne- 
/lOBeK b 190 CTpaHax Mnpa. no BceM nporHO- 
3aM, k KOHL/y 2003 roAa 3Ta uncjjpa npeBbi- 
cmt MM/i/inapA- 

TeopeTnnecKan MaKCMMa/ibHan CKopocTb ne- 
peAann AaHHbix GPRS npn ncno/ib30BaHMM 
Bcex BOCbMH TaMM-C/lOTOB cocTaB/ineT 
171 K6mt/c. Pea/ibHan CKopocTb, ecTecTBeH- 
ho, HaMHoro HHwe, nocKO/ibKy oneBMAHO, hto 
onepaTop He 6yAeT BbiAe/inTb OAHOMy no/ib30- 


BaTe/iK) Bee TaPiM-c/iOTbi GPRS. OTHocnTe/ibHO 
BbicoKne ckopoctm nepeAann AaHHbix nepe3 
Mo6n/ibHbie ycTponcTBa ocTaHyrcn He AOCTyn- 
HbiMM o6biHHbiM no/ib30BaTe/mivi ao Tex nop, 
noKa He 6yAyr pea/iM30BaHbi Mo6n/ibHbie ceTM 
HOBoro noKO/ieHnn GSM Evolution (EDGE) n/in 
Universal Mobile Telephone System (3GSM). 

B TexHo/iornn GPRS npnivieHneTcn HOBbin Me- 
toa 3(M)eKTHBH0M nepeAann naneTHbix AaHHbix 
no paAHOceTHM. TexHo/iornn naKeTHon KOMMy- 
Taunn ocHOBaHa Ha MeTOAax IP m X.25, o6a M3 
KOTopbix oneHb nony/inpHbi m ujmpoko ncno/ib- 
3yioTcn bo MHornx ceTnx. llaKeTHan KOMMyra- 
u,m GPRS paOoTaeT b ue/iOM TaK we, KaK m 
naKeTHan KOMMyraunn IP, to ecTb AaHHbie pac- 


lAen/iniOTcn Ha naneTbi m nepecbi/iaiOTcn no Ha- 
3HaneHMio pa3Hbnvm nymiviM no ceTM, 3aTeM 
CHOBa cobnpaiOTcn Ha npnHMiviaioiAeM CTopoHe. 
naKeTHan KOMMyraunn GPRS AonycnaeT /iio- 
6on cyiuecTByioiAMM Tpac|)MK IP m/im X.25 A/m 
nepecbi/iKM AaHHbix nepe3 paAnoceTb GPRS. 
Pea/ibHan CKopocTb GPRS 3HannTe/ibH0 Hnwe 
MaKCMMa/lbHOM, HO CpaBHMMa C ObblHHOM MO- 
AeMHOM CBn3bio. C noMOiAbio GPRS He/ib3n 
ObiCTpo nepeAaBaTb AencTBMTe/ibHO 6o/ibUjne 
06-beivibi AaHHbix, ho Bee oObinHbie 3aAann pe- 
maiOTcn zierKO m yAobHO. GPRS noAAepwnBa- 
eT nepeAany AaHHbix b pa3/innHbix 4)opMaTax, 
b tom nnc/ie nepeAany (Jjan/iOB no npoTOKO- 
/iaM FTP, HTTP, Telnet. 
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NTERNET 6ecnpoBOflHOM AOCTyn 



» MauHOHHoro o6MeHa, mo>kho BbiAe/iMTb npaK- 
TMHecKi/i a6cojuoTHyio 3amnmeHH0CTb KaHa/ia 
ot HecaHKUMOHMpoBaHHoro AOCTyna m, KaK 
C^eflCTBMe, BbICOKMM ypOBeHb nOMeXOyCTOMHM- 
boctm m noMexo3amnmeHHocTM. 3 to o6ecneHM- 
BaeT B03M0>KH0CTb ycTOMHMBoro KpMnTorpac|DM- 
POB3HM51 C BbICOKMM ypOBHeM M36blTOHHOCTM, a 
TaK>Ke OTcyTCTBMe apKO Bbipa>KeHHbix AeMac- 
KMpyiOlAMX npM3HaKOB (b OCHOBHOM no6oHHblX 
3/ieKTpOMarHMTHblX M3/iyHeHMM) M B03M0>K- 
HOCTb AOnO/lHMTe/lbHOM MaCKMpOBKM, n03B0Jlfl- 
\ou\ev\ cKpbiTb He TO/ibKO nepeAaBaeMyio mh- 
C|DOpMaUMK), HO M CaM cjDaKT MHC|)OpMaUMOHHOrO 
o6MeHa, a TaKwe npocTOTy npMHAMnoB mx no- 
CTpoeHMfl M c|3yHKAMOHMpOBaHM5l. KpoMe TOTO, 
3 tm cMdeMbi 6e3onacHbi A-na ne/iOBeKa, TaK 
KaK CpeAHflfl n/lOTHOCTb MOIAHOCTM M3/iyHeHMfl 
b jia3epHbix cMdeMax pa3/iMHHoro Ha3Hane- 
hma npMMepHO b 10 3 -10 6 pa3 MeHbLUe MOIAHOC- 
tm co/iHeHHOM paAMaAMM. 

B HMCJIO HeAOCTaTKOB MCn0/lb30BaHM5l 
^a3epOB MO>KHO BKJlIOHMTb MX BbICOKyK) CTOM- 
MOCTb, 6o/iee BbicoKMe Tpe6oBaHMA k molaho- 
ctm, BbiAe/ieHMe Ten/ia, a TaKwe Mcno/ib30Ba- 
HMe bmammom nacTM cneKTpa, hto npMBOAMT k 
noTeHAMa/ibHOM yrpo3e 3aiyxaHM5i CMrHa/ia 
M3-3a B/l M53 H M53 aTMOCCjDepHblX nOMeX. 

CKopocTb /ia 3 epHbix cMcreM 6ecnpoBOA- 
hom CB 5 I 3 M cocTaB/meT ao 622 M6mt/c, a pa- 
AMyC AOMCTBM51 — OKO/IO 9 KM. 3aiAMlAOH- 
HOCTb CMCTeMbl Jia3epHOM CB513M OT OIUM 60 K 
cocTaB/meT 99,99%, a npM Mcno/ib30BaHMM 
pe3epBHblX CMCTeM paAMOCBfl3M — M Toro 
Bbiiue. /la3epHbie CMdeMbi 6 ecnpoBOAHOM 
CB5I3M npeACTaB/i5iK)T co6om HaM 6 o/iee 3 c|d- 
cjDeKTMBHoe peiueHMe npo 6 /ieMbi «noc/ieAHeM 
mm/im». Ohm pa3BMBaiOTC5i b HanpaB/ieHMM 
nOBblWeHMfl CKOpOCTM o 6 MeHa M Aa/lbHOCTM 
CB513M. B 6 ^M>KaMlUeM 6 yAyiAOM n053 B53TC53 

npMeMonepeAaTHMKM, noAAop>KMBaK)iAMe cko- 
pocTb ao 1 r 6 MT/c. Mx Mcno/ib30BaHMe 6 yAeT 
oco 6 eHHo npMB^eKaie^bHbiM a/ia o 6 -beAMHe- 
hma cerMeHTOB /I BC, b tom HMC/ie nocrpoeH- 
HblX no BbICOKOCKOpOCTHbIM TeXHOJIOrMflM 

(Gigabit Ethernet m ATM). 


EecnpoeoAHan ceieBaa BMfleoKaiviepa ot 
KOMnaHMM TRENDnet 

AocTyn no Tene<|>OHy 

l4MC(DpOBbie CTaHAapTbl M06MJlbH0M CB513M Bce- 
rAa no3BO/i5i/iM ocymecTB/iflTb no mx KaHa/iaM 
nepeAany AaHHbix, OAHaKO cooTHoiueHMe u,e- 
Ha/CKOpOCTb He BAOXHOBJ15U10 no/ib30BaTe/ieM 
Ha MaccoBoe Mcno;ib30BaHMe 3 tmx TexHo/io- 
tmm. ll03T0My noflB/ieHMe GPRS, craHAapTa, 
KOTopbm Mcno^b3yeTC5i b caMbix nony/iflpHbix 
ceMHac GSM-ceTax, 3acTaBMjio mhotmx nepe- 
CMOTpeTb CBOK) TOHKy 3peHMfl Ha AOCTyn B 
MHTepHeT no Mo6M/ibHOMy Te/iecfiOHy. 

GPRS 53 B/15ieTC53 npOMe>KyTOHHblM 3BeHOM B 
nepexoAe ot ceTeM BToporo noKO/ieHMfl k ce- 
tam TpeTbero noKO/ieHMfl (3G), KOTopbie y>Ke 
HaHMHaiOT nOflBJ151TbC51 B MMpe. 3G — 3T0 
6ecnpoBOAHa5i TexHo/iorMfl rno6a/ibHOM kom- 
MyHMKauMM, Ae/iaioiAa5i bo3mo>khom naKeTHyio 
nepeAany OAM^poBaHHoro ro/ioca, AaHHbix 
MJ1M BMAeO. 3G BK/llOHaeT B Ce6fl lUMpOKMM 
cneKTp KOHKypMpyioiAMx 6ecnpoBOAHbix 
TexHOJiorMM, tbkmx KaK CDMA (Code Division 
Multiple Access) 2000, UMTS (Universal 
Mobile Telecommunications System) m lum- 
poKono/iocHbiM CDMA (WCDMA). CeTM 3G ot- 
jiMHaiOTCfl ot ceTeM 2G (GSM) m ceTeM nepe- 
xoahoto noKO/ieHM5i (2.5G, GPRS) ropa3AO 
6ojibiueM cKopocTbio nepeAanM AaHHbix, a 
T3K>Ke 6o/iee lUMpOKMM Ha6opOM M BbICOKMM 
KanecTBOM npeAOCTaB/meMbix yc/iyr. 

Cor/iacHO Tpe6oBaHM5iM cneuMcjDMKaAMM 
Me>KAyHapOAHOrO MHCTMTyTa 3JieKTpOCBfl3M, 
ceTM IMT-2000 (3G) aojdkhw o6ecneHMBaTb 
yjiyHweHHyio eMKOCTb CMCTeMbl m 3cjoc|3eKTMB- 
HOCTb Mcno/ib30BaHMfl cneKTpa nnn cmctcm 2G 
M nOAAOp>KMBaTb B03M0>KH0CTM nepeAaHM AaH- 
Hbix co CKopocTAMM ot 144 K6mt/c npM BblCO- 
kom CKopocTM nepeMemeHMfl (ao 120 km/h), 

AO 2 M6mt/c npM HM3KOM ckopoctm nepeMeiAe- 
HM5i (ao 3 km/h) m ao 64 K6mt/c npM mo6a/ib- 
HOM nOKpblTMM (cnyTHMKOBafl CB513b). CeTM 
TpeTbero noKO/ieHMfl b KopHe M3MeHflT koh- 
AenAMM Mo6M/ibHOM pa6oTbi, m, bo3mo>kho, 
npeACTaBMTe/iM ene 6ojibiuero Anana30Ha 
npocfieccMM CMoryT BOcno^b30BaTbC5i npeMMy- 
IAGCTB3MM M06M^bH0CTM. 


Ba>KHbiM 3/ieMeHTOM yc/iyr 3G CTaHeT mo- 
6M^bHa5l 3/ieKTpOHHa5l KOMMepAMfl, KOTAa on- 
ziaTMTb TOBapbi m yc/iyrM mo>kho 6yAeT nepe3 
Mo6M/lbHblM Te^ecjDOH, KOTOpbIM TeM CaMbIM 
npeBpaTMTCfl b BMpTya/ibHbm KOiue/ieK. Pa3- 
pa6oTHMKM ceTeM TpeTbero noKO/ieHM^ Aa>Ke 
Bcepbe3 paccMaTpMBaiOT B03M0>KH0CTb 3anyc- 
Ka TaKOM yc/iyrM, KaK yAa/ieHHa5i mcamahh- 
CKaa AHarHocTMKa. 

CeroAHfl b MMpe cynecTByiOT Aee ochob- 
Hbie KOHKypMpyioiAMe KOHAenAMM 3G: UMTS 
(Uni- versal Mobile Telecommunications Sys- 
tem — yHMBepca/ibHaa Mo6M/ibHafl Te/ieKOM- 
MyHMKaAMOHHa^ CMCTeMa), noAAop>KMBaeMa5i 
eBponeMCKMMM CTpaHaMM, m CDMA 2000 (Co- 
de Division Multiple Access — My/ibTM AocTyn 
c KOAOBbiM pa3Ae/ieHMeM KaHa/lOB), CTOpOH- 
HMK3MM KOTOpOM TpaAM AHOHHO 53 B/153 K3TC53 
a3M3TCKMe CTpaHbi m CLUA. B npMH AMne, 3 tm 
T exHO/iorMM npeAno^araiOT Aaa pa3/iMHHbix 
noAxoAa k opraHM33AMM ceTeM 3G — peBO- 
JllOAMOHHblM (UMTS) M SBOJUOAMOHHblM (pa3- 
hobmahoctm CDMA — CDMA2000, CDMA2000 
IX, CDMA2000 IX EvDo). 3BO/iK)AMOHHbiM nyTb 
noApa3yMeBaeT coxpaHeHMe nacTOT m nocTe- 
neHHbiM nepexoA k HOBbiM TexHo^orM5iM ny- 
TeM HapaiAMBaHM5l TeXHMHeCKMX MOlAHOCTeM 
onepaTopa. UMTS — coBepiueHHO HOBbiM 
CTaHAapT, B TO BpeM5l KaK pa3HOBMAHOCTM 
CDMA, npeA/io>KeHHbie pj\n 3G, AB/miOTai pa3- 
BMTMeM y>Ke 3Kcn^yaTMpyioiAeMC5i b MMpe 
TexHO/iorMM BToporo noKO^eHM5i cdmaOne 
(IS-95). 

no AaHHbiM Ha 16 AeKa6p5i 2002 roAa, b 
MMpe 6bmo y>Ke 3anyiAeHO 32 ceTM TpeTbero 
noKOJieHMfl b 16 CTpaHax. TaK hto AOHb, KorAa 
ceTM 3G BbiTecHAT ceTM GSM m mmp nepeMAOT 
Ha KanecTBeHHo HOByio CTeneHb Mo6M^bHoc- 
tm, y>Ke He 3a ropaMM, m c/ieAyeT y>Ke cennac 
Mopa^bHO roTOBMTbC5i k 3TOMy nepexoAy. 

Y Hac b Poccmm TaK>Ke y>Ke no5iBM/iMCb nep- 
Bbie ceTM TpeTbero noKO/ieHMfl, npMHeM He b 
M ocKBe. 

KaKy>Ke roBopM/iocb Bbiiue, Mo6M^bHbie 
KOMnbiOTepbi c 6ecnpoBOAHOM CB5i3bio no^e3- » 
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B/iaAe/ibijbi nopTaTMBHbix KOMnbiOTepoB 
no/iynn/in CBo6ofly nepeABMweHMM 



CeMeMCTBO 6ecnpoBOAHbix nepn4>epMH- 
Hbix ycTpoMCTB ot Compaq 


» Hbi He TO/ibKO Bbie3flHbix cneuMa/iMCTOB. 
Ohm cnoco6Hbi 0Ka3aTbca HeopeHMMbiM nofl- 
cnopbeM b pa6oie pnn >KypHa/iMCTOB, nepe- 
boahmkob, peAaKTopoB, KoppeKTopoB m npeA- 
CTaBMTe/ieM ApyrMx npoc|3eccMPi, KOTopbie 
TeopeTMHecKM Moiyr pa6oiaib BHe oc|3Mca. 

C nOMOLAbfO M 06 MJlbHblX KOMnbfOTepOB OHM 
CMoryT pa6oTaTb He TO/ibKO AOMa, rAe MMeeTca 
BbIXOA B 1/lHTepHeT, HO M HaXOABCb, HanpMMep, 
Ha Kypopie, Ha Aa^e m/im npocTO 3a ropoAOM. 
3aneM cMAeTb AywnbiM jieTOM b ropoAe, KorAa 
mo>kho noexaTb Ha npnpoAy m npM 3 tom Bbi- 
no/iHMTb pa6oiy b cpoK, He 6ecnoKOBCb o tom, 
Kax ee oinpaBMTb? fla m Boo6u4e, 3aneM xo- 
AMTb b ocJdmc, ec/iM mo>kho pa6oiaTb He BblXO- 
Afl M3 /no6MMoro pedopaHa? 

Ccf)ep npMMeHeHMfl TexHO/iorMPi 6ecnpo- 
BOAHOM CBB3M CyiAeCTByeT OrpOMHOe MHO>Ke- 
CTBO. Ho B OCHOBe pa60Tbl M06M/lbHblX CO- 


Bluetooth 


CraHAapT KapMaHHoro 

B HacTOHiuee BpeMH TexHO/iorna Bluetooth hb- 
JlfleTCH TBepAO yCTOHBUJMMCH KOMMyHMKaUMOH- 
HblM CTaHAapTOM OeCnpOBOAHOM CBH3M Ha 
Ma/ibix paccTOHHMHx m co3AaHMH Tan Ha3biBae- 
Mbix Ma/ibix OecnpoBOAHbix ceiePi. 

TexHO/iorMH Bluetooth cneuna/ibHO pa3pa6oia- 
Ha pj ih oOecneneHMH AeweBoPi, yctomhmbom, 

34)(J)eKTMBHOM, BbICOKOeMKOM CBH3M, A^H pa 60 - 

Tbi c ro/iocoM m nepeAanM AaHHbix co c/ieAyio- 
iammm xa pa KTep MCTM K3 m m : 

1. CKopocTb nepeAaHM/npMeivia 1 M6 mt/c npM 
MCn0/lb30BaHMM KaHa/ia C MaKCMMa/lbHO B03- 
MO>KHOM LUMpMHOM nO/lOCbl. 

2. CKopocTb nepecTpoPiKM nacTOTbi cocTaB/ia- 
eT ao 1600 CKanKOB b ceKyHAy. CMma/i nepe- 
MemaeTCH no 79 nacTOTaM c MHTepBa/iOM b 

1 MTu, hto oOecneHMBaeT AOCTaTOHHO Bbico- 
kmm ypoBeHb 3aiAMTbi ot noMex. 

3. AAanTMBHan BbixoAHaa MOiAHOCTb ppn mmhm- 
MM3auMM noMex. 

4. BbiCTpoe ono3HaBaHMe (noATBep>KAeHMe). 


TpyAHMKOB C 6ecnpOBOAHOM CB513bK) Jie>KMT B 
OCHOBHOM MCn0Jlb30BaHMe H0yT6yK0B C MO- 
Ay/iflMM Bluetooth, c/iy>KaiAMMM pnn hx noA- 
K/iK)HeHM5i k Mo6M^bHbiM Te/iecfioHaM. CyiAe- 
CTByKDT m Apyrne cpeACTBa pnn noAK/uoHeHMB 
nopTaTMBHbix M KapMaHHbIX KOMnbfOTepOB K 
Mo6M^bHbiM Te/iec|30HaM, OAHaKo MOAy/iM Blu- 
etooth npeACTaB^^iOT HaM6o/ibLuyK) rM6KOCTb 
B CB513M C TeM, HTO OHM o6ecneHMBaK)T AeMCT- 
BMTe/ibHO 6ecnpoBOAHOM AOCTyn. llpoBOAa 
He Hy>KHbi BOo6iAe. A/ibTepHaTMBOM Blueto- 
oth 53 B/liieT C53 MCn0^b30BaHMe MHcj)paKpacHo- 
ro nopTa, OAHaKO npM 3 tom B 03HMKai0T 3Ha- 
HMTe/lbHbie OrpaHMHeHMJI paCCTOflHMfl, TaK 
Kax pnn coeAMHeHM^i nepe3 MH^paitpacHbiM 
nopT Tpe6yi0TC5i npflMaa bmammoctb m He- 
6o/ibwoe paccT05iHMe Me>KAy ycTpoMCTBaMM, b 
to BpeM5i KaK Bluetooth o6ecnenMBaeT Bbico- 
KOCKopocTHoe (ao 1 M6 mt/c) coeAMHeHMe 


MacuiTa 6 a 

5. KopoTKMe naneTbi AaHHbix ppn MMHMMn3aunn 
moiahoctm bo Bpeivm noMex. 

6. CVSD (Continuous Variable Slope Delta Mo- 
dulation) — ro/iocoBoe KOAnpoBaHne, KOTopoe 
AaeT B03M0>KH0CTb paOOTbl C BbICOKMMM HaCTO- 
TaMM olumOok no 6vnau. 

7. TnbKne TMnbi naneTOB, noAAepwnBaiOLAne 
LunpoKMM cneKTp npM/io>KeHMM. 

8. HeHanpn>KeHHbiM «6iOA>KeT cbh3m», noAAep- 
>KMBaioiAMM HeAoporyio MHTerpaunio OTAe/ibHbix 
a^eivieHTapHbix CMixa/iOB. 

9. klHTepcJ)eMC nepeAann/npneMa, cneuna/ibHO 
npncnocoO/ieHHbiPi ppn MMHMMn3aunn SHepro- 
noTpe6/ieHMH. 

CneuMcf)MKai4MH Bluetooth 1.1 noAAep/KMBaeT 
ao ceMM coeAMHeHMPi OAHOBpeMeHHO. 
CyMMapHaH nponycKHaa cnocodHOCTb ceTePi 
Bluetooth — 780 K6mt/c, a npn Mcno/ib30Ba- 
hmm acMHxpoHHoro npoTOKO/ia MaKCMMa/ibHaa 
CKopocTb OAHOHanpaB/ieHHoPi nepeAanM AaH- 
Hbix cocTaBJiaeT 722 K6mt/c. flepcneKTMBbi nc- 


Me>KAy AByM5i ycTpoMCTBaMM b paAMyce 10 m 
m Aa>ne b paAMyce 100 m (xot 5 i pnn 3Toro Tpe- 
6yeTC5i 6o/ibiua53 MOiAHOCTb, hto He BcerAa 
B03M0>KH0 B CBA3M C Orp3HMHeHM5IMM yCT- 
POMctb). KpoMe toto, Bluetooth npeACTaB^^i- 
eT co6oPi yHMBepca^bHoe ycTpoPicTBO, no3BO- 
jiflioLAee co3AaTb 6ecnpoBOAHyio ceTb Me>KAy 
KOMnbioTepoM (He o65i3aTe/ibHo nopTaTMB- 
HblM) M pa3/lMHHblMM ycTpoMCTBaMM (CKaHep, 
npMHTep, n^OTTep, KOMMyTaTop, Mo6M^bHbiPi 
Te/iecfioH). 

1/lTaK, 6ecnpoBOAHa5i CBA3b nocTeneHHO 
CT3HOBMTC51 HeOTbeM^eMOPi HaCTbK) HamePi 
>km3hm. Cxopee Bcero, Mbi Aawe He 3aMeTMM, 
KaK ne^OBenecTBO nepePiAeT Ha KanecTBeHHo 
HOBbm 3Tan CBoero pa3BMTM5i — anoxy Bce- 
o6lAePi M 06 M^bH 0 CTM. Mo6M^bHOCTb — BOT 
AeBM3 HOBOrO nOKO/ieHMfl. 

■ ■ ■ HBaH HoBOcejiOB 


no/i b30B3HMH TexHO/iorMM Bluetooth Be/1 M KM. 
OHa coBMecTMMa c Oo/ibLUMHCTBOM nony/iflpHbix 

npOTOKO/lOB M CMCTeM CBH3M, B TOM HMC/ie 

GSM, GPRS, CDMA, TCP, IP n t. a- KpoMe Toro, 
CTOMMOCTb yCTpoPiCTB BluetOOth OTHOCMTe/lbHO 
HeBbicoKa, nocKO/ibKy TexHO/iorMH M3Hana/ibH0 
3aAyMbiBa/iacb KaK obmeAOCTynHaH. TexHO/io- 
ma Bluetooth no3BO/iHeT obecnenMTb BbicoKyio 
CTeneHb 3aiAMTbi m OT/iMHHoe KanecTBO paOoTbi. 
ComacHO npomo3y KOMnaHMM International 
Data Corporation, k 2004 toay b MMpe 6ypej 
HacHMTbiBaTbCH 448,9 mjih yCTpoPiCTB, noAAep- 
>KMBaiOLAMX 3TOT CT3HAapT. MHOrMe M 06 M/lb- 
Hbie Te/iecJ)OHbi m HeKOTopbie moag/im npMHTe- 
poB y>ne noAAep>KMBaiOT TexHO/iorMio 
Bluetooth. A k 2004 toay 19% Bcex UMcJjpo- 
Bbix KaMep 6ypyr noAAep>KMBaTb Bluetooth. 
Mcno/ib30BaHMe >Ke Bluetooth b OecnpoBOA- 
Hbix ceTHx AOCTaTOHHO pacnpocTpaHeHo y>Ke b 
HacTOHiuee BpeMH m, CKopee Bcero, b 6yAy- 
iueM OyAeT/iMiub B03pacTaTb. 
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llpaKTMKa C03AdHHfl C G T M 

CjlOMCHOCTM 

06 'beflMHeHMfl 


Ao HeflaBHero BpeMeHM npo6/ieMbi MewceieBoro B3anMOfleMCTBMfl 6bmi/i fla/ieKM ot no/ib- 
30Baie^eM. OflHaKO ceMHac, Korfla noBceMecTHo co3AafOTOi flOMaiuHne ce™, MHorne c 
yflMB/ieHneM o6Hapy>KMBaiOT, hto Bee He TaK npocro, ec/in penb 3 axoflHT o coeflMHeHMM 
KOMflblOTepOB Ha pa3HblX n^aTCpOpMaX MJ1M C pa3/lMHHblMM OnepapMOHHblMM CMCTeMaMM. 


BseAeHHe 

/loKa^bHyfo ceTb mowho C03flaBaTb AByMA 
cnoco6aMn: c HyAA m onwpaflCb Ha cyLuecTBy- 
foiAMe pecypcbi. Ko^a ceTb co3AaeTCA c HyAA, 
mo>kho ee cnpoeKTMpoBaTb mam, ecAM no3BO- 
aak)t cpeACTBa, 3aKa3aTb «noA kak>h» y cmc- 
TeMHoro MHTerpaiopa. CMcreMHbiM MHTerpa- 
Top CAeAaeT Bee m Aawe B03bMeT Ha ce6A 
6peMfl npOCjDMAaKTMKM M o6CAy>KMBaHMA, OA" 
HaKO 3 tot nyTb He BcerAa noAxoAMT noAb30- 
BaieAAM AOMamHMx ceieM. Bo-nepBbix, ycAy- 
m MHTerpaiopa AoporM m b rpawAaHCKOM 
CTpOMTeAbCTBe B0CTpe60BaHbl AMLUb Ha p bl H - 
Ke 3AMTH0T0 >KMAbA. Bo-BTOpbIX, \/ BV \ f\eB nOA" 
Ae>KaiAMM 06-beAMHeHMK) napK MauiMH, koto- 
p bi m 6oAee yMecTHo Ha3BaTb «30onapKOM», 
MHTerpaiop nopeKOMeHAyeT KynMTb Bee ho- 
Boe, a 3 to MO>KeT OKa3aTbCA He noA CMAy ao- 
6poBOAbHOMy o6'beAMHeHMK) noAb30BaieAeM. 


llpeACTaBMM cMTyauMK), hto Aea AecATKa 

MHMAMaTMBHbIX AfOAeM HaAyMaAM o6-beAM- 
HMTbCA B ceTb. llpM 3TOM y nOAOBMHbl n0Ab30- 

BaTeAeM mmciotca n K miacca Pentium II noA 
ynpaBAeHMeM Windows 98 mam Linux, Tpoe 06- 
3aBeAMCb npoAyKAMePi ot Apple, y nATM — ho- 
BeMLUMe MaiiiMHbi noA ynpaBAeHMeM Windows 
XP. OcTaAbHbie cepbe3H0 3aAyMaAMCb HaA an- 
rpeMAOM m Aa>Ke BbiAeA mam Ha Hero HeMHoro 
AeHer, ho He 3HaiOT, c KaKOM nAaTc|DopMOM 
CBA33Tb cbok) ceTeByio cyAb6y. Ha peryAApHbix 
nocMAeAKax 3tom pa3HowepcTHOM KOMnaHMM 
HeonpeAeAMBiiJMecA CAywaiOT 06 yAo6cTBax 
pa6oTbi c Macintosh, ckopoctax coeAMHeHMA c 
Linux m yHMBepcaAbHOCTM Windows. KaK >Ke 
AOrOBOpMTbCA Me>KAy C060M 3TOM APyWHOM, HO 
Bbmy>KAeHHo pa3o6iAeHHOM KOMnaHMM? A BApyr 
3aBTpa KTO-HM6yAb npMo6peTeT ce6e HOBbiM n K 
m nocTaBMT Ha Hero, HanpnMep, BeOS? 


Bo M36e>KaHiie nyraHMiibi 

B npMHAMne, hmhto He MewaeT MHoroHMCAeH- 
HblM n0Ab30BaTeAAM Windows 06-beAMHMTbCA B 
OAHopaHroByio ceTb. KorAa Aee mam 6oAee ce- 
TePi opraHM3yfOT coBMecmyio TpaHcnopTHyio 
CAy>K6y, TaKOM pe>KMM 06blHH0 Ha3blBafOT Me>K- 
ceTeBbiM B3aMMOAeMCTBMeM. Tax KaK noHATMe 
«HOMep ceTM» onpeAeAAeTCA Ha ceTeBOM ypoB- 
He, TO OHO ABAAeTCA OTHOCMTeAbHbIM, TO eCTb, 
ecAM b oahom KOMnbfOTepe ycTaHOBAeHO npo- 
rpaMMHoe o6ecneneHMe, noAAepwMBaiOLAee He- 
CKOAbKO npoTOKOAOB ceTeBoro ypOBHA (HanpM- 
Mep, TCP M SPX), TO OH MO>KeT npMH3AAe>KaTb 
HeCKOAbKMM CeTAM. 

PeaaM 3 ai|Mn 

B3aMMOAeMCTBMfl 

Ecam 6bi b KOMnbfOTepHOM MMpe cynecTBOBaA 
TOAbKO OAMH CTeK npOTOKOAOB, TO y He3aBMCM- » 
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KJ1MEHT CETM A 


LUJ1I03 


CEPBEP CETM A 


npMjioweHue 


TpaHC/lflTOp FipOTOKO/lOB 


flpMjio}KeHMe 




A 


CieK A CieK B 




KoMnbiOTep 2 


CETb A 



CETb B 


rpa<t>MHecKoe npeflCTae.neHMe a/iropirnvia pa 6 oTbi yj/iiosa npw TpaHCiinuMM sanpocoe 


» Mbix pa3pa6oTHMKOB ceieBoro n nporpaMMHoro 
o6ecneHeHnn He 6bmo 6bi HMKaKMx npo6neM. 
CeieBbie aflamepbi BMecre co cbommm ApanBe- 
paMM noAxoAM/iM 6bi k n k>6om ceieBOM OC 3a 
cneT eAMHoro HHTepcfieMca Me>KAy KaHanbHbiM 
M CeTeBbIM ypOBHflMM. Pa3pa60THMKM TpaHC- 
nopTHblX CpeACTB HOBbIX OC MOT/IM 6bl Mcno/lb- 
30BaTb cymecTByfoiAMe pea/iM3aunn npoTOKona 
ceieBoro ypoBHn, a pa3pa6oTHMKM ceieBbix 
npn/io>KeHMM — eAMHbiPi API Ann o6paiAeHnn k 
cepBMCHbiM yc/iyraM npnKnaAHoro ypoBHn OC. 

K cowa/ieHMK), b peanbHOM Mi/ipe KOMnbio- 
TepHbix ceTen cymecTByeT HecKonbKO ctckob 
npoTOKO/iOB, y>Ke 3aBoeBaBLunx CBoe MecTO 
noA co/iHLieM n He co6npaiOLAnxcn ero yciy- 
naib. flaBaPiTe paccMOTpnM, KaK o6T>eAHHnTb 
ceTM Ha Han6o/iee npocroM ypoBHe. 

CeieBbie npoTOKO/ibi 

06lAHOCTb pa3/lMHHblX CTeKOB npOTOKO/lOB 
npoflB/ifleTCfl TO/ibKO Ha hmwhmx ypoBHnx — 
C(DM3MHeCKOM M KaHa/lbHOM. 3AeCb nOHTI/1 HeT 
npo6neM, TaK KaK 6onbWMHCTBO ctckob MoryT 
ncno^b30BaTb o6iAne npoTOKO/ibi Ethernet 
TokenRing, FDDI. CoeAMHeHMe KOMnbfOTepoB, 
Mcno^b3yfoiAMx Ha HM>KHeM ypoBHe pa3/iMHHbie 
npoTOKO/ibi, a Ha BepxHMx — OAHHaKOBbie, He 
cocraBjineT npo6/ieMbi: 3aAana pewaeTcn an- 
napaTHO c noMOLAbfo TpaHcnnpyioLAero Mocra. 


C/io>KHee o6ctomt Aeno c conpnweHneM ce- 
TePi, ncno/ib3yK)iAMx pa3/iMHHbie npoTOKonbi 
BepxHMx ypoBHen, HannHafl c ceieBoro. 3aAa- 
hm comacoBaHMfl npoTOKonoB BepxHMx ypoB- 
Hen pewmb TpyAHee M3-3a mx oiowhoctm m 
pa3H006pa3M51 — HeM 6o/lblUMM MHTe/l/ieKTOM 
06/iaAaeT npoTOKon, TeM 6onbwe y Hero rpa- 
Hen, no KOTopbiM oh OT/innaeTcn ot CBoero 
KO/uiem no cfiyHKunoHanbHOMy Ha3HaneHMK). 
C/10>KH0 OCyiAeCTBMTb TpaHC/lflUMK) TpaHC- 
nopTHblX npOTOKO^OB (TaKMX KaK IP M IPX), HO 
ropa3AO TpyAHee coBMecTMTb npoTOKonbi 
BepxHero, npnKnaAHoro ypoBHn, c noMOiAbfo 
KOTOpbIX CepBepbl o6cny>KMBaK)T K/lMeHTOB. 

Ecnn paccMOTpeTb Han6onee nacTO Mcnonb- 
3ye m bi Pi b ceTflx cepBnc, a mmchho cfiannoBbin, 
to pa3nmm b npoTOKO/iax HanpnMyio CBA3aHbi 


co CTpyKTypaMH cJaaPi/iOBbix cncreM. KoMaHAbi, 
ncno^b3yeMbie npn pa6oTe c cfiaPi/iOBbiMM cmc- 
TeMaMM, T3K>Ke pa3/lMHaK)TC51 no Ha3BaHMK) M 
coAep>KaHMK). KpoMe Toro, Aa>Ke Ann oahom 
( fannoBon cMCTeMbi b HeKOTopbix onepauMOH- 
Hbix cMCTeMax npeAycMOTpeHbi pa3/iMHHbie 
yAa/ieHHbie cepBMCbi. l"lo3TOMy npo6^eMbi, 
B03HMKaK)lAMe Ha BepXHMX ypOBH51X, ropa3AO 
c/io>KHee 3aMeHbi 3aro^OBKa naxeTa Ha KaHa^b- 
hom ypoBHe. 

Asa noAxooa 

B AaHHOM c/iynae 3to He coBceM ABa noAxoAa, 

3to ABa nyTM pa3peiueHM5i noAo6HOM komua- 
3MM. ECTeCTBeHHO, HTO BCeM HaiUMM n0Jlb30Ba- 
Te/151M, C03AaBLUMM COBMeCTHbIMM \/CV\J]V\miA 
CTO/ib necTpbiPi m npMHyA/iMBbm «30onapK», xo- » 



flpoO/ieMbi Mac OS 


Ae/io b KO/iunecTBe 

Ec/im b ceTM cyiuecTByiOT xocth noA ynpaB/ie- 
HMeM Mac OS, to noHHTHO >Ke/iaHMe MHTerpn- 
poBaTb mx b ceTb. PeiuMTb AanHyio npo6/ieiviy 
MO>KHO HeCKO/lbKMMM CnOCOOaMM, M BblOop 
Toro M/1M MHOrO BapMaHTa 3aBMCMT ot cootho- 
lueHMn Me>KAy ko/imhgctbom Macintosh m PC. 
Ec/im Mac OS AOMMHnpyeT, to Ka>neTcn pa- 
3yMHbiM ycTaHOBKa Ha PC npn/io>KeHnPi KaTe- 
ropMM AppleShare for Windows, to ecTb mc- 
no/ib30BaHMe Ha PC CTena AppleTalk. CpeAM 
3 tmx npoAyKTOB M3BecTHbi AppleShare Client 
for Windows KOMnaHMM Apple, COPSTalk for 


Windows KOMnaHMM Cooperative Printing So- 
lutions m Personal MacLAN Connect KOMna- 
HMM Miramar Systems. npMHeM noc/ieAHMPi 
no3BO/ineT KOMnbiOTepy noA Windows BbiCTy- 
naTb b KanecTBe K/ineHTa m cepBepa Apple- 
Share; ocTa/ibHbie >ne — TO/ibKO b KanecTBe 
K/iMeHTOB. noAo6Hoe peiueHMe Bno/iHe toamt- 
cn Ta K>Ke m Ann CMeiuaHHbix ceTeM Macintosh 
m Windows, KorAa HeT BbiAe/ieHHbix cepBe- 
poB (b oAHopaHroBbix ceTnx). Ec/im >Ke kom- 
nbiOTepoB c Windows 6o/ibiue, to npeAnoHTM- 
Te/ibHbiM peiueHMeM BbimnAMT ycTaHOBKa 


Microsoft Windows NT Server n/in Novell 
NetWare 4.x. Stm OC noAAep>KMBaK)T Apple- 
Talk. A Ann ynpaB/ieHnn KOMnbtoTepaMM 
Macintosh cymecTByeT npoAyKT ot KOMnaHMM 
Apple — MacSNMP. 

C Unix cnTyaunn npoiue, TaK KaK KOMnaHMn 
Helios BbinycKaeT EtherShare He TO/ibKO Ann 
AIX, ho m Ann APyrnx BapnaHTOB Unix. IIomm- 
mo 3Toro, K/iMeHT EtherShare ecTb m Ann Win- 
dows. KcTaTM, EtherShare mo>kho npnMeHnTb 
b ceTnx, rAe Mcno/ib3yiOTcn TO/ibKO Unix m 
W indows. 
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» neTOi oflHoro m Toro >Ke — no/ib30BaTbCfl c(DaM- 
J13MM yHMBepca/lbHblX cjDOpMaTOB, KOTOpbie co- 
AepwaT b ce6e My3biKy (MP3), BMfleo m TeKCTbi. 
riosTOMy co3AaHne cffaM/iOBoro o6MeHa >km3- 
HeHHO Heo6xOAMMO, XOT51 M COnp/DKeHO C HeKO- 
TOpblMM CJ10>KH0CT51MM. 

llepBbm noAxoA CB/i3aH c Mcno/ib30BaHM- 
eM TaK Ha3biBaeMbix lujik)30b, KOTOpbie ripn- 
3BaHbi o6ecneHMBaTb comacoBaHMe AByx 
creKOB npoTOKO/iOB nyieM mx npeo6pa30Ba- 
hma (ipaHC/i5ii4MM). LLJji K)3 o6biHHO pa3MeiAa- 
eTCfl Me>KAy B3aMMOAeMCTByfOLAMMM XOCTaMM 
i/i/i m ceT/iMM m c/iy>KMT nocpeAHMKOM, nepeBO- 
A/uamm coo6iAeHM/i, nodynafoiAMe ot oahom 
ceTM, b c|)opMaT APyroPi. 

BTOpOM nOAXOA 3aK/lfOHaeTC51 b tom, hto b 
onepaAMOHHbie CMCTeMbi cepBepoB m pa6onnx 
CTaHAMM BCTpai/IBaK)TC51 HeCKO/lbKO MMpHO CO- 
cyiAecTByfoiAMx Han6o/iee nony/i/ipHbix ctckob 
npoTOKO/iOB. TaKaa TexHO/iom/i no/iynn/ia Ha- 
3BaHMe My/lbTMn/ieKCMpOBaHM51 CTeKOB npoTO- 


kojiob. B/iaroAap/i ePi K/iMemcKi/ie 3anpocbi mc- 
nO/lb3yK)T CTeK npOTOKO/lOB TOM CeTM, K KOTO- 
poM othoc5itc5i Hy>KHbie cepBepbi, M/1M CepBepbl 
nOAK/lfOHafOT CTeK npOTOKO/lOB, COOTBeTCTByK)- 
iamm K/iMeHTCKOMy 3anpocy. 

Lil/lK)3bl 

1/lTaK, lu/ 1 H03 comacyeT KOMMyHMKauMOHHbie 
npoTOKO/ibi OAHoro CTeKa c KOMMyHMKauM- 
OHHbiMM npoTOKO/iaMM Apyroro CTeKa. Ilpo- 
rpaMMHbie cpeACTBa, pea/iM3yfoiAMe lujik) 3, HeT 
CMbic/ia ycTaHaB/iMBaTb hm Ha oahom m 3 Aayx 
B33MMOAeMCTByK)iAMx KOMnbfOTepoB, ropa3AO 
pauMOHa^bHee pa3MecTMTb mx Ha HeKOTopoM 
KOMnbfOTepe-nocpeAHMKe. l1pe>KAe neM 060c- 
HOBaTb 3TO yTBep>KAeHMe, paCCMOTpMM npMH- 
AMn pa6oTbi iu/iK)3a. 

3anpoc ot npouecca KOMnbfOTepa nocTynaeT 
Ha npMK/iaAHOM ypoBeHb ero CTeKa npoTOKO- 
JIOB. B COOTBeTCTBMM C 3TMM npOTOKO/lOM Ha 
npMK/iaAHOM ypoBHe cffopMMpyfOTai naKeTbi, b 


KOTopbix cepBepy OTCbi/iaeTC/i 3anpoc Ha Bbi- 
no/iHeHMe cepBMca. llaKeT npMK/iaAHoro ypoB- 
hh nepeAaeTC/i bhm 3 no CTeKy KOMnbfOTepa, a 
3aTeM B COOTBeTCTBMM C npOTOKO/iaMM KaHa/lb- 
Horo m c|3M3MHecKoro ypoBHePi nocrynaeT b 
LU/1KD3. 

3 Aecb oh nepeAaeTCfl ot caMoro HM>KHero k 
caMOMy BepxHeMy ypoBHfo CTeKa npoTOKO/iOB. 
3 aTeM naKeT npMK/iaAHoro ypoBH/i CTeKa npe- 
o 6 pa 3 yeTC/i (TpaHCJiMpyeTCfl) b naKeT npMK/iaA- 
Horo ypoBH/i cepBepHoro CTeKa. A/iropMTM npe- 
06 pa 30 BaHM/l naKeTOB 33 BMCMT OT KOHKpeTHbIX 
npoTOKO/iOB m, KaK y>Ke 6 bi/io CKa 3 aH 0 , MO>KeT 
6 biTb A 0 CT 3 T 0 HH 0 c/io>KHbiM. B KanecTBe o 6 iAePi 
MHC|)OpMaAMM, n 03 B 0 / 151 f 0 lAeM KOppeKTHO npOBe- 
CTM TpaHC/lflAMK), MO)KeT MCn 0 Jlb 30 BaTbC 51 , Ha- 
npMMep, MHC|DOpMaAMfl 0 CMMBO/lbHOM MMeHM 
cepBepa m CMMBO/lbHOM MMeHM 3 anpaiuMBaeMO- 
ro pecypca cepBepa (b hbcthoctm, 3to mo/kct 
6 biTb mm/I KaTa/iora c( 3 aM/iOBOM CMCTeMbi). ripe- 
o 6 pa 30 BaHHbm naKeT ot BepxHero ypoBH/i cre- 
Ka nepeAaeTC/i k hm>khmm ypoBHAM b cootbct- 
ctbmm c npaBM/iaMM 3 Toro CTeKa, a 3 aTeM no 
C(DM 3 MHeCKMM / 1 MHM 51 M CBA 3 M B COOTBeTCTBMM C 
npOTOKO/iaMM c| 3 M 3 MHeCKOrO M KaHa/lbHOrO 
ypoBHePi nocTynaeT k Hy>KHOMy cepBepy. Otbct 
cepBepa npeo 6 pa 3 yeToi iu/ik)30m aHa/iorMHHo. 

My/ibTnn/ieKcnpoBaHne CTeKOB 

ripM My/lbTMn/ieKCMpOBaHMM CTeKOB npOTOKO- 
JlOB Ha OAMH M3 AByX KOMnbfOTepOB C pa3JlMH- 
HblMM CTeKaMM nOMeiAaeTCfl KOMMyHMKaAMOH- 
HbiM CTeK Apyroro KOMnbfOTepa. fl/ia Toro 
HTo6bi 3anpoc ot npMK/iaAHoro npouecca 6bi/i 
npaBM/ibHo o6pa6oTaH m HanpaB/ieH nepe3 
CTeK, B KOMnbfOTep Heo6xOAMMO A06aBMTb 
My/ibTMn/ieKCop npoTOKO/iOB, KOTopbm ao/dkch 
yMeTb onpeAe/i/iTb, KyAa HanpaBjiaeTCfl 3anpoc 
K/lMeHTa. fl/151 3TOrO MO)KeT MCn0/lb30BaTbC51 
c/iy>K6a MMeH ceTM, b KOTopoPi OTMenaeTC/i 
npMHaA/ie>KHOCTb Toro mjim MHoro pecypca on- 
peAe/ieHHOM ceTM c cooTBeTCTByfoiAMM ctckom 
npOTOKO/lOB. 

ripeAnOCbl/lKOM A-H53 P33BMTM51 TeXHO/lOTMM 
My/ibTMn/ieKCMpoBaHM/i cra/io CTporoe onpeAe- 
JieHMe npOTOKO/lOB M MHTepcJ/eMCOB pa3/lMHHblX » 


CETbl 


CEPBEP CETM 1 
llpM/10>KeHM€ 


CieK A 


7-B 


6-B 


5-B 


4-B 


3-B 


2-B 


1-B 


L. 

A 




KJ1MEHT CETM 1 


CieK A 

CTeK B 


7-A 

6-B 

6-A 

5-B 

5-A 

4-B 

4-A 

3-B 

3-A 

2-B 

2-A 

1-B 

1-A 


CETb 2 

CEPBEP CETM A 



7-B 


6-B 


5-B 


4-B 


3-B 


2-E 


1-B 


Me>KceTeBoe BsaMMOfleMCTBMe 


06paiueHMe K/iHoma c My/ibTMn/ieKCMpoBaHMeM nporoKO/ioB k cepeepaM pa3/iMHHbix OC 
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» ypoBHePi m mx OTKpbuoe onMcaHMe, HTo6bi jiio- 
6an c|)MpMa npM pea/iM 3 auMM «Hy>Koro» npoTO- 
Ko/ia m/im MHTepcjDeMca Moma 6biTb yBepeHa, hto 
ee npoflyKT 6yfleT npaBM/ibHO B 3 aMMOfleMCTBO- 
BaTb c ApyroPi TexHMKOM no 3 TOMy npoTOKO/iy. 

CeTeeoe peiueHMe 

KaK bmaho, /iio6afl 3aAana pewaeMa, maBHoe — 
noAo6paTb k Hen cooTBeTCTByfoiAMM kuioh. Ta- 
kmx K/uoneM MO>KeT 6bUb HecKO/ibKO. llpeAno- 
J10/KMM, HTO H3LUM n0/lb30BaTe/lM npO>KMBaK)T 
KOMnaKTHO B COOTBeTCTBMM C MCnO/lb3yeMblMM 
MMM KJIMeHTCKMMM MaiUMHaMM. B 3TOM C/iyHae 
HanpaujMBaeTC5i peiueHMe 06-beAMHMTb mx b 
HeCKO/lbKO CeTeM B COOTBeTCTBMM C TMnOM MC- 
noub3yeMOM annapaTHO-nporpaMMHOM Haem, 
a noTOM y>Ke HacipaMBaTb MewceTeBoe B33M- 
MOAeMCTBMe. llpaBAa, HeonpeAe/iMBiuMecn 
OKa3blBaK)TC51 nOA BJIMflHMeM 60/lblUMHCTBa, HO 
3Ty npo6ueMy TO>Ke mo>kho peiuMTb. KcraTM, 
mx annapaTHa^ nacrb, abbho Hy>KAaioiAaflC5i b 
anrpePiAe, MOweT b no/iHOM cocraBe, ec/iM co- 
o6mecTBO AoroBopMTC5i, daTb cepBepaMM, 
LU/lK)3aMM M KOMMyTaTOpaMM. 

B to BpeMfl KaK pacno/ioweHMe nporpaMM- 
Hbix cpeACTB, pea/i M3yK)iAMx lujik) 3, y>Ke onpe- 
Ae/ieHo — ohm AO/i>KHbi pacno/iaraTbca Ha 
KOMnbiOTepe, 3aHMMaioiAeM npoMe>KyTOHHoe 
no/io>KeHMe Me>KAy AByM/i B3aMMOAeMCTByio- 
lAMMM MaiUMHaMM, — BOnpOC 0 pa3MemeHMM 
AOnO/lHMTe/lbHblX CTeKOB npOTOKO/lOB OCTa/lCfl 
OTKpbITbIM. 3aMeTMM T3K)Ke, HTO LU/1K)3 pea/lM- 
3yeT B3aMMOAeMCTBMe «MHorMe — ko mhotmm» 
(Bee K/iMeHTbi MoryT o6pamaTbCfl ko BceM cep- 
BepaM). OneBMAHO, hto Ha/iMHMe nporpaMMHbix 
npOAyKTOB AU51 Ka>KAOrO M3 BapM3HTOB CM/lbHO 
33BMCMT ot KOHKpeTHOM napbi onepauMOHHbix 
CMCTeM. fl/151 K3KMX-T0 nap MO)KeT BOBCe He 
HaPiTMCb npOAyKTOB Me>KceTeBoro B3aMMOAePi- 
ctbma, a A-nfl HeKOTopbix cymecTByeT Aa>Ke Bbi- 
6op M3 HeCKO/lbKMX BapMaHTOB. 

B npMHAMne, mo>kho o6-beAMH/iTb k/imchtob 
b BMpTya/ibHbie ceTM, ho 3Aecb oieAyeT npo- 
KOHCy/lbTMpOBaTbC51 C aAMMHMCTpaTOpOM, MMe- 
ioiamm noAo6HbiM onbiT. B c/iynae, ec/iM Barn 
«30onapK» y>Ke noAK/uoneH k MHTepHeTy m Ha- 


/laweHbi xopoiuMe OTHoweHM/i c npoBaMAepoM, 
oh He OTKaweTCfl noMOHb. 

06 blHHO po/lb IU/ 11030 B B CeTM BbinO/lHfllOT 
BbiAe/ieHHbie cepBepbi. I/I hmkto He MeiuaeT 
AOKynMTb onepaTMBHOM naM/iTM, ycraHOBMTb 
Ha OAMH M 3 KOMnblOTepOB Linux M HaCTpOMTb 
Ha HeM cepBep Samba, no KpaMHePi Mepe, TaK 
nocTynaeT 60/ibiuMHCTBO no/ib 30 BaTe/iePi m 
KOMnaHMM, KOTopbiM HaAO o6ecneHMTb pa6oTy 
reTeporeHHOM ceTM. llpM 3tom mo/kct 6biTb 3a- 
AeMCTBOBaHa 3 HaHMTe/ibHazi nacTb moiahoctm 
cepBepa, noTOMy hto npeo 6 pa 30 BaHMe npoTO- 
kojiob — ag/io pecypcoeMKoe. IIoa cj/aPiji- 
cepBep m cepBep AOCTyna b 1 /lHTepHeT, paAM 
KOTopbix Bee m 3 aTeBaeTC/i, ctomt BbiAe/iMTb no 
OTAe/ibHOM MaiuMHe. A nocraBMTb mx ziyniue b 
KBapTMpe caMoro OTBeTCTBeHHoro, HTo6bi 6am/i. 

3aKjiK>HeHMe 

KaK bmamm, y no/ib30BaTe/ieM reTeporeHHOM 
ceTM cymecTByeT onpeAe/ieHHan CBo6oAa Bbi- 



CaMbie pacnpocrpaHeHHbie c/iynaM Mewce- 
TGBbix TpaHsaKUMM b reTeporeHHbix cerax 


6 opa. Mbi hmkomm o 6 pa 30 M He npeTeHAyeM Ha 
no/iHOTy ocBemeHMn Bonpoca, OAHaKO o 6 iAMe 
npaBM/ia m nyTM pa 3 BepTbiBaHM/i TaKOM ceTM 
nocTapa/iMCb M 3 /io>KMTb. rioc/ie ee co 3 AaHMA m 
OT/iaAKM BC 53 paAOCTb ceTeBoro o 6 meHM/i 6 yAeT 
AOCTynHa Ka>KAOMy no/ib 30 BaTe/iio. EAMHcraeH- 
HblM KaMHeM npeTKHOBeHM /1 MO)KeT CTaTb TOT 
(faKT, hto MHome ceTeBbie Mrpbi He MMeiOT 
K/iMeHTOB noA Bee OC. Kohchho we, mo>kho 
no/ib 30 BaTbC 5 i 3 My/inTopaMM, OAHaKO ohm He 
CTO/ib 6 bicrpbi, a My/ibTM 3 arpy 3 Ka n K AOCTynHa 
He BceM b CM/iy pa 3 HMAbi apxMTeKTyp. 

■ ■ ■ A/ieKcevi Cokojiob 


E 


AnnapaTHan nacTb 


TpaHC/iMpyioLAMe moctm m KOMMyiaTOpbi 


TpaHC/lMpyK)lAMe MOCTbl M KOMMyTaTOpbl Bbl- 
no/iHHiOT npeo6pa30BaHMe M3 OAHoro npo- 
TOKO/ia KaHa/ibHoro ypoBHH b APyroPi, Ha- 
npMMep Ethernet b FDDI, Fast Ethernet b 
T okenRing m t. n. ripeo6pa30BaHMe 3aK/uo- 
naeTCH b M3MeHeHMM c|)opMaTa KaApa, b 

BbIHMC/ieHMM HOBOTO 3 HaHeHMfl KOHTpO/lb- 
HOM CyMMbl. 

TpaHC/iHL/MK) npoTOKO/iOB KaHa/ibHoro ypoB- 
hh o6/iernaeT to, hto HaM6o/iee c/io/KHyio 
pa6oTy no TpaHC/mL/MM aApecoB, KOTopyio 
nacTO Ae/iaiOT MapiupyTM3aTopbi m iu/uo3bi 
npu o6i.eAMHeHMM reTeporeHHbix ceTeM, Bbi- 
no/iHHTb He Hy>KHO. Bee KOHenHbie y3/ibi 
MMeiOT yHMKa/ibHbie aApeca OAMHaKOBoro 
(J)OpMaTa BHe 3aBMCMM0CTM OT nOAAep>KMBa- 
eMoro npoTOKO/ia. riosTOMy aApec ceTeBoro 
aAanTepa Ethernet noHHTeH ceTeBOMy aAan- 
Tepy FDDI, m ohm MoryT Mcno/ib30BaTb aApe- 
ca, He 3aAyMbiBancb o tom, hto y3e/i, c ko- 


TOpblM OHM B3aMM0A6MCTByK)T, npMHaA/ie>KMT 
ceTM, pa6oTaioiAeM no APyroMy npoTOKO/iy. 
riosTOMy b c/iynae cor/iacoBaHMH npoTOKO- 
/iob zioKa/ibHbix ceTePi KOMMyTaTOpbl He 
CTPOHT Ta6/1MLI COOTBeTCTBMH, a aBT0M3TM- 
necKM nepeHOCHT aApeca Ha3HaneHMH m 
MCTOHHMK a M3 KaAPa OAHoro npOTOKO/ia B 
KaAP APyroro. EAMHCTBeHHbiM npeo6pa30- 
BaHMeM, KOTopoe npMAeTcn npM stom Bbino/i- 
HMTb, HB/meTcn npeo6pa30BaHMe nopnAKa 
6 mt b 6aPiTe, b tom c/iynae, ec/iM ceTb Ether- 
net comacyeTCH c ceTbio TokenRing m/im 
FDDI. 3to CBH3aH0 c TeM, hto b ceTnx 
Ethernet npMHHTa KaHOHMnecKan (JjopMa 
nepeAanM aApeca no ceTM, KorAa CHana/ia 
nepeAaeTcn caMbiPi M/iaAiuMPi 6 mt caMoro 
CTapiuero 6aPiTa aApeca. B ceTnx FDDI m 
T okenRing, Hao6opoT, nepeAaeTcn CHana/ia 
caMbiPi CTapiuMPi 6 mt caMoro CTapiuero 
6aPiTa aApeca. 
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BepcTOBbie 


CTO/l6bl 


HecMOTpa Ha Bee MHoroo6pa3ne bmaob cpeflbi nepeflanki, b c/iynae He- 
6ojibwnx flOMaujHMX m/im ocjDHCHbix ceieM Han6o/iee npaBM/ibHbiM 6yAeT 
roBopmb jiMLUb o ce™x ciaHAapia Ethernet, nprineM o ero KOHKpeTHOM 
pa3HOBMAHOCTM — Ethernet Ha bmtom nape. TaxyjK no/iynn/iocb, hto 
MM eHHO cjDopMaT 10/100 Base-T k HacroflmeMy BpeMeHM CTa/i ocHOBHbiM 
A/lfl OpraHM3ai4MM KOMnblOTepHblX KOMMyHMKapMM He6o/lbtlJMX pa3MepOB. 


Hctohhmkm 
M COCTaBHbie HaCTM 

ripopecc nepeflaHM flaHHbix BHyipM KOMnbfo- 
TepHOM CeTM MOWHO yC/lOBHO pa3fle/lMTb Ha 
ABe codaBHbie Haem. BHana/ie ceieBoe 
o 6 opyAOBaHne aojdkho cc|)opMMpoBaTb nepe- 
AaBaeMyio MHcfiopMauMK) m npMBecTM ee b 
COOTBeTCTBMe C TeM TMnOM Ka 6 e/lbHOM CMCTe- 
Mbi, KOTopa^ 6 yAeT Mcno/ib30BaTboi. 3tm 
cjoy h K 141/1 m pea/iM3yK)T ceieBbie aAamepbi, Tun 
KOTopbix onpeAe/ifieTCfl He mnbKO c|)M3MHec- 
kom cpeAOM nepeAaHM (BMTaa napa, KoaKCM- 
a/i, onTOBO/iOKHO m t. n.), ho m Mcno/ib3ye- 


MblMM CeTeBbIMM CTaHAapT3MM, TMnOM WMHbl, 
pa3pj!AHOCTbK). 

BTOpOM COCTaBHOM HaCTbK) 53B/153eTCj3 npO- 
pecc pacnpeAe/ieHMfl m no/iyneHMA MHcjDopMa- 
u,m. TaKi/ie npopeccbi pea/iM3yiOTCfl b noBTopM- 
Te/iflx m KOMMyTaTopax. Pa3HMua Me>KAy hmmm 
BecbMa cymecTBeHHa. OyHKAMfl MHoronopTOBO- 
ro noBTopMTe/ifl (xa 6 a) 3aKJHOHaeTCfl b npocroM 
noBTopeHMM MHcfiopMauMM, nojiyneHHOM no OA- 
HOMy M3 nopTOB, Ha ocra/ibHbie. B KOMMyTaTO- 
pax pea^M30BaH MexaHM 3 M opraHM 3 auMM ot- 
Ae/ibHoro KaHa/ia nepeAaHM pj\s\ K3>kaom napbi 
KOMMyTMpyeMbix y3/iOB. 3tot npMHpMn nocTpoe- » 
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STATUS 




106ASE-T NETWOflK ports 

CenrreCOM MR415T UNK ok • • • 


igSfSSStSimPumt 


SVIa/ibm KOHueHTpa- 
Top KOMnaHMH Allied 
Telesyn (MOfle/ib AT- 
MR415T), b kotopom 
pea/maoeaHa cj>yHK- 
Uhb 3aiMHTbi ot c6om 
Hbix naKeroB (Jabber 
lock-up) 


OBASE-T NETWORK PORTS 


3 




la in 


» hma ueHTpa/ibHoro ceieBoro y3/ia no3BOAAeT bo 
MH ornx CAynaflx cymecTBeHHO yBe/iMHmb npo- 
nycKHyfo cnoco6HOdb ceTM. 

TaKMM o6pa30M, pa6oHMM Ha6op A-na co3Aa- 
hma He6oAbiuoM ceTM BKAKDHaeT b ce6fl ceie- 
Bbie KapTbi no koa MnecTBy pa6oHMx MecT, 
KOHuempaiop (xa6) mam KOMMyTaTOp (cbmh). 
flonoAHMTeAbHo c 3tmm o6opyAOBaHMeM M0- 
ryT McnoAb30BaTbCA ycipoMCTBa a nn cba3m 
ceTM c BHewHMM MMpoM — MapmpyTM3aTopbi 
(poyiepbi) m 6paHAMay3pbi (annapaTHbie mam 
nporpaMMHbie). 

3tm ycipoMCTBa Hacro Ha3biBafOT «norpa- 
HMHHblMM», nOCKOAbKy OHM MOryT CBA3blBaTb 
He TOAbKO HeCKOAbKO CerMeHTOB OAHOTMnHbIX 
ceieM, ho m HeoAHopoAHbie ceTM (HanpMMep, 
ceTb Ethernet m Fra me Re lay). 

Bee ceieBoe o6opyAOBaHMe ceroAHA AeAa- 
eTCA no npMHAMny «KynMA m BKAKHaM». To 
eerb, TOMy, kto BnepBbie npMCTynaeT k C03Aa- 
HMK) A0K3AbH0M CeTM, He CAeAyeT 6oflTbCfl He- 
npeOAOAMMblX CAO>KHOCTeM: Bee AOBOAbHO 
npOCTO M nOHATHO. 

ripouecc npoeKTMpOBaHMA M C03A9HMA ceTM 
MaAoro oc|)Mca HaAO HaHMHaTb c Bbi6opa npo- 
M3BOAMTeAA ceTeBoro o6opyAOBaHMA. KoHen- 
ho, ecAM pa3BopaHMBaTb ceTb «no HayKe», to 
nepBbiM maroM AOA>KeH CTaTb 3Tan npoeKTM- 
pOBaHMA M CTpyKTypMpOB3HMA CerMeHTOB. 
OAHaKO npaKTMKa noKa3biBaeT, hto 3aKa3 npo- 
eKTMpOB3HMA CeTM Ha nATb-AeCATb y3AOB BpAA 
am 3K0H0MMHecKM o6ocHOBaH. BoAee TORD, 
o6biHHo npoKAaAKa m nocTpoeHMe MaAbix ce- 
TePi npoMcxoAMT coBceM 6e3 npeABapMTeAbHo- 
ro npoeKTMpOBaHMA. Kohchho, 3to He coBceM 
xopowo, nocKOAbKy HenpaBMAbHoe noerpoe- 
HMe Ka6eAbHOM cMcreMbi MO>KeT cymecTBeHHo 
CHM3MTb o6LUyfO CKOpOCTb. Ho Aa>Ke HeCMOTpA 
Ha 3 to, onpeAeAAfomyK) poAb 6yAyT MrpaTb 
OKOHeHHbie M y3AOBbie yCTpOMCTBa. 

Co3AaeM Tpa<t>MK 

CoBpeMeHHbie ceTeBbie aAanTepbi mowho pa3- 
AeAMTb Ha HeCKOAbKO TMnOB — no TMny WMHbl, 
no pa3pAAHOCTM, no noAAepwMBaeMoPi CKopo- 


ctm nepeAaHM. Oahmm m3 rAaBHbix onpeAeAA- 
fOlAMX (faKTOpOB T3K>Ke ABAAeTCA TO, B KaKOM 
cfiopMaTe peaAM30B3H ceTeBOM aAanTep — b 
BMAe OTAeAbHOM nAaTbl MAM KaK COCTaBHaA 
nacTb MaTepMHCKOM nAaTbi. 

OcHOBHbiMM c|)yHKAMAMM ceTeBoro aAanTepa 
abaaiotca (fopMMpoBaHMe, nepeAana m npneM 
KaApa AaHHbix. EnaBHaA nacTb ceTeBoro aAan- 
Tepa — KOHTpOAAep, KOTOpbIM npeACTaBAAeT 
co6om OAHy M3 MMKpocxeM, BbinycKaeMbix 
ceroAHA AOBOAbHO OrpaHMHeHHbIM HMCAOM 
npOM3BOAMTeAeM. CnMCOK OTAMHMM pa3HblX 
MOAeAeM AOBOAbHO o6lAMpeH, OAHaKO npM 
cpaBHeHMM CAeAyeT o6paTMTb BHMMaHMe Ha 
ABe caMbie Ba>KHbie xapaKTepMCTMKM — ypo- 
BeHb 3arpy3KM AeHTpaAbHoro npoueccopa m 
CKO pOCTb pa 60 Tbl KOHTpOAAepa B nOAHOAyn- 
AeKCHOM pe>KMMe (mam OTCyTCTBMe nOAAep>KKM 
noAHoro AynAeKca). 

Aeuieeo hah cepAMTO? 

HaM6oAbmeM nonyAApHOCTbio Ha pbiHKe ao- 
MaiAHMx m SOHO-ceTeM noAb3yK)TCA koh- 
TpOAAepbl M Ha6opbl MMKpocxeM OT KOMnaHMM 
Realtek (HanpMMep, RTL8139 mam RTL8029), 
KOTopbie MMeiOT AOBOAbHO CAa6yio noAAep>KKy 
noAHOAynAeKCHoro pe>KMMa, OAHaKO oneHb 
KOHKypeHTOcnoco6Hbi Ha ceTeBOM pbiHKe 
BCAeACTBMe HM3KOM ueHbi. BoAee Toro, HeKO- 
TOpbie npOM3BOAMTeAM MaTepMHCKMX nAaT npM 
pa3BOAKe ceTeBoro aAanTepa HenocpeACTBeH- 
ho Ha nAaTe McnoAb3yiOT mmchho KOHTpoAAe- 
pbi Realtek, hto, BO-nepBbix, skohommacckm 
B eCbMa BblTOAHO, a BO-BTOpbIX, AOCTaTOHHO 
CjDyHKAMOHaAbHO. 

BTopoe MecTO no nonyAApHocm 3aHMMaiOT 
HMnceTbi m ceTeBbie KOHTpoAAepbi ot 3Com. Ca- 
Moe rAaBHoe npeMMymecTBO Been ceTeBOM npo- 
AyKUMM 3Com 33KAK)HaeTCA B TOM, HTO OHa M3- 
HanaAbHo npM pa3pa6oTKe m BnocAeACTBMM 
npM npoM3BOACTBe onTMMM3MpyeTCA pj\n pa6o- 
Tbi c ce6e noAo6HbiMM. To ecTb, ecAM Bbi y>K Ha- 
HMHaeTe crpoMTb ceTb Ha ceTeBbix nAaTax 3Com, 
to BaM HaAO 6biTb nocAeAOBaTeAbHbiM b cbomx 
HaMepeHMAx. » 


YC/lOBIIfl HOpMa/IbHOH CBH3M 


riepeKAtOHeHMe 

CKopodei 

TexHOAorMA aBTOMaTMnecKoro onpeAene- 

HMA CKOpOCTM M pe>KMMa COeAMHeHMA 

(Nway autonegotiation) McnoAb3yeT mm- 
nyAbCbi, MAeHTMHHbie no npnpoAe cnrHa- 
A3M, MCnOAb3yeMblM B CneUM(l)MKaUMM 
lOBase-T. MivieHHO stm cnrHaAbi m 3acTaB- 
AAIOT «CBeTMTbCA» CBeTOAMOAH bie MHAMK3- 
Topbi Ha naHeAM xa6a. Ecam y3AOBoe ycT- 
POMCTBO (KOHUeHTpaTOp MAM KOMMyTaTOp) 
noAynaeT ot KOHenHoro y3na oamhohhbim 
CMTH aA, Ha3biBaeMbm Normal Link Pulse 
(NLP), to AenaeTCA BbiBOA 0 tom, hto 
CBA 3b nOAAeP>KMBaeTCA TOAbKO B CTaHAap- 
Te 802.3 co CKopocTbio 10 M6 mt/c. £aa 
Oonee MHTeAAeKTyaAbHoro ynpaBAeHMA 
CKOpOCTbK) MCnOAb3yeTCA CepMA MMnyAb- 
cob, Ha3biBaeMaA Fast Link Pulse (FLP) m 
COCTOA lAaA M3 17 TaKTOBbIX M 16 CMTHaAb- 
Hbix MMnyAbcoB, o6pa3yioiAMx 16-6nTHoe 
CAOBO. K0M6MHai4MM 6MT0B CpaBHMBaiOTCA 
KOHUeHTpaTOpOM M KOHeHHOM CTaHUMeM, B 
pe3yAbTaTe npoMcxoAMT BbiOop AonycTM- 
Mbix pe>KMMOB paOoTbi. CpaBHeHMe ynpaB- 
AAKDlAerO CAOBa npOMCXOAMT He3aBMCMM0 
Ha Ka>KA0M KOHUe COeAMHeHMA, OAHaKO 
coBMecTMMOCTb oOecneHMBaeT Mcnonb30- 
B3HMe OAMHaKOBOrO aAmpMTMa. 
flAA Toro HToObi ABe ceTM, paOoTaioiAMe c 
pa3HblMM CKOpOCTAMM, MOrAM OOMeHMBaTb- 
CA MH(J)0pMai4MeM, B COCTaBe yCTpOMCTBa 

Dual-Speed Aonx<eH HaxoAMTbCA m o AyA b 

KOMMyTaUMM, KOTOpbIM, OAHaKO, He o6"be- 
AMHAeT 3TM CeTM B OAMH «AOMeH KOAAM- 
3 M M » . OTCyTCTBMe KOMMyTMpyiOlAerO MOAy- 
a a, KOTopbiPi npeACTaBAAeT co6oPi 6ycJ)ep 
AAA OOMeHa ABHHblMM, npMBOAMT K TOMy, 
HTO OAMH M TOT >Ke KOMMyTaTOp MO>KeT 
6biTb McnoAb30BaH AMLAb f\j ia paOoTbi AByx 
He3aBMCMMbix pa3HOCKopocTHbix ceTePi. 
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LINK KOMMyHMKaUMM 


» flawe ec/iM 6paib b pacneT /iMWb «ro/ibie» 
TexHMHecKMe xapaKTepMCTMKM OTfle^bHoro ce- 
TeBoro aflamepa 3Com, to m TyT KapTUHa ao- 
CTaTOHHO BnenaT/mioLAafl. l1pe>KAe Bcero, HaAO 
OTMeTmb c|3MpMeHHyK) TexHo/iori/iK) Parallel 
Tasking. C ee noMombfo Ha ceieBbix aAamepax 
opraHM3yeTC5i KOHBePiep AaHHbix, TeM caMbiM 
yMeHbmaera 3arpy3Ka npoueccopa. flono/iHM- 
Te/ibHO k 3tom TexHO/iorMM np m pa6oie c Win- 
dows 2000 MO>KHO MCn0/lb30BaTb B03M0>KH0CTM 
CnepMa^bHOM MMKpOCXeMbl, KOTOpafl CaMOCTOfl- 
Te/ibHO annapaTHO BbiHMC/meT KOHTpo/ibHyio 
cyMMy TCP/IP, eme 6o/iee pa3rpy>Kafl Lin. 
n/itoc k 3TOMy — noAAep>KKa npMopnTe3aunn 
Tpac(DMKa p,nn My/ibTMMeAMMHbix m 6n3Hec- 
npn/io>KeHMM. K 3TOMy c/ieAyeT Ao6aBmb B03- 
MO>KHOCTb yCTaHOBKM AOnO/lHHTe/lbHOTO 110, 
OTBeTdBeHHoro 3a ceieBoe ynpaB/ieHMe m ahc- 
TaHAMOHHoe o6c^y>KMBaHMe KOMnbfOTepa. 

KoHeHHo, noAo6Hbie ycoBepweHCTBOBaHMfl 
He mopjim He CKa3aTbCfl Ha ueHe. Ho ec/iM 


noAxoAmb k nocTpoeHMK) ceTM (nycTb Aa>Ke 
AOMaiuHen) BAyMHMBO m cepbe3H0, to He 
CTOMT THaTbCfl 3a ABWeBM3HOM, a jiyH me no- 
TpaTMTb HeMHoro 6o/ibiue cpeACTB m b pe- 
3y/ibTaTe no/iyHMTb 6o/iee npoM3BOAMTe/ib- 
Hyfo ceTeByfo KOH(|3Mrypai4MK). 

KoHiieHTpMpyeM Tpa<|>MK 

Ochobhom npMHAMn pa6oTbi Ethernet mo>kho 

Bbip33MTb OAHOM C|3pa30M: «0AMH TOBOpi/IT — 
Bee c/iyiuaK)T». 03HanaeT 3to, hto Ka/KAbiM 
naKeT, npMLueAWMM Ha o6iAyfo WMHy, 6yAeT 
AOCTyneH A-nfl npneMa BceMM y3/iaMM. OAHaKO 
pea/ibHO npMH5iTb ero cmo/kct /iMWb tot y3e/i, 
KOTopoMy naKeT aApecoBaH. YcTpoMCTBa, ko- 
Topbie npn3BaHbi o6ecneHMBaTb stot npMH- 
AMn pa6oTbi, Ha3biBaiOTCfl noBTopMTe/mMM. 

B caMOM Hana/ie mctopmm Ethernet noBTopM- 
Te/1M 6b lilM OAHOnopTOBblMM M Bbin0/1H53/1M 
/iMLUb ((DyHKAMM penMTepoB. Bnoc^eACTBMM 
pa3pa60THMKM nOHfl/lM, HTO nOBTOpflTb CMTHa/l 


MO>KHO He TO/lbKO Ha OAHOM, HO M Ha MHO>Ke- 
CTBe nopTOB. TaKMM o6pa30M, K/iaccMnecKaa 
«o6iAa5i iuMHa» Ethernet 6bma BTMCHyTa BHy- 
Tpb y3J10BblX yCTpOMCTB, M BHeniHe ceTM 10- 
Base-T cra/in Bbir/iflABTb KaK ceTM yweAwero 
b npowjioe CTaHAapTa Arcnet c Tono/iomeM 
«3Be3Aa». 

HecMOTp^ Ha to hto ao cmx nop Bee koh- 
AeHTpaTopbi no Bbino/iHaeMbiM c(Dy h kiamjh m 
pa3AejiflK)TCfl Ha jpv\ rpynnbi, ocHOBHyfo nacTb 
BceMMpHoro napKa xa6oB cocTaB/mfOT ycrpoM- 
CTBa Hana/ibHoro ypoBHA, KOTopbie pa6oTaiOT 
b Ma/ibix ceTax n, KaK npaBM/io, AB/miOTai He- 
ynpaB/meMbiMM «naccnBHbiMM» ceTeBbiMM ycT- 
poMCTBaMM. EnaBHoe mx npeMMynecTBO — 
6bicTpoTa noAK/ifOHeHMfl. 

KoHueHTpaTopbi cpeAHero ypoBHfl m ynpaB- 
/meMbie KOHueHTpaTopbi Ha ceroAHflWHMM 
AeHby>Ke Mopa/ibHo ycrape/iM. npoM30iu/io 
3TO noc/ie TOTO, KaK CTOMMOCTb KOMMyTaTOpOB 
(cBMHeM) M3 pacneTa Ha oamh nopT cpaBHA- » 




Kto noc/ieAHHH? 


CKopocTb KaK «5-4-3-2-l» 


CneuMc|)MKauMH IEEE 802.3 onpeAe/meT cko- 
pocTb nepeAanM b 10 M6mt/c. no/ib30BaTe/iio 
>Ke HaAO noMHMTb, hto 3to pacneTHafl MaTe- 
MaTMnecKan CKopocTb, KOTopan MMeeT Mano 
oOiuero c npaKTMKOM. 10 M6mt b cenyHAy — 
3to CKopocTb nepeAanM «b OAHy CTopoHy npM 
no/iHOM OTcyrcTBMM ko/i/im3mm». Pea/ibHbie >Ke 
CKOpOCTM npMMepHO Ha nopnAOK HM>Ke 3aflB- 
neHHbix. nosTOMy npM pa6oTe ceTM Ha nepBoe 
MecTO BbixoAMT He TexHO/iorMnecKan CKopocTb, 
a CTpyKTypa, KOTopan AO/i>KHa cooTBeTCTBO- 
BaTb npaBMny «5-4-3-2-l». 
ripaBM/10 3T0 nOHBM/lOCb M3-3a TOTO, HTO A9H- 
Hbie b ceTM IEEE 802.3 He Moryr OAHOBpe- 
MeHHO noHBMTbcn Ha Bcex y3/iax. Heo6xoAMMO 
BpeMH (3aAep>KKa pacnpocTpaHeHMn), 3a ko- 
Topoe CMTHa/i npoxoAMT Bee ceTeBbie ycTpoPi- 
CTBa BMecTe c npoBOAaMn. Mmchho noaTOMy 
Me>KAy Ka>KAbiMM AayMH ynacTHMKaMM ceTM He 
MOweT 6biTb 6o/ibiue nnTM cerMeHTOB, neTbi- 


pex KOHueHTpaTopoB, m TO/ibKO Tpn cerMeHTa 
Moryr 6biTb Mcno/ib30BaHbi Ann coeAMHeHMH 
KOHenHbix y3/iOB. flBa cerMeHTa, cyiAecTByio- 
iAMe Me>KAy KOHueHTpaTopaMM, He Moryr 6biTb 
Mcno/ib30BaHbi A-nn noAcoeAMHeHMH KOHenHbix 
y3/iOB, a bch ceTb npM nocTpoeHMM mck/ikdhm- 
Te/ibHO c noMOiAbio xa6oB npeACTaBnneT co- 
60\0 OAMH «K0/l/lM3M0HHblM AOMeH». 


npM Mcno/ib30BaHMM KOMMyTaTOpOB npaBM/io 
«5-4-3-2-l» MO>KeT 6biTb npMMeHeHO k k3>kao- 
My cerMeHTy. HanpMMep, He/ib3n BKmoHMTb 
noc/ieAOBaTe/ibHO 6o/iee neTbipex xa6oB. Oa- 
HaKO eC/lM Me>KAy BTOpbIM m TpeTbMM xaOoM 
BK/lJOHMTb CBMH, TO CeTb OCTaHeTCH paOOTO- 

cnoco6HoPi, nocKO/ibKy oh noAe/iMT MexoAHbiM 
0Tpe30K Ha Asa K0/i/in3M0HHbix cerMeHTa. 



CHIP 


SPECIAL 


Ne 7 




ceieBoe o6opyflOBaHne 


31 



» ziacb co CTOMMOCTbK) xa6oB. fle/io B tom, hto 
B ee cneuM^MHecKMe CBOMCTBa 3 tmx ycT- 
poMCTB — KOHCo/ibHoe n SNTP-ynpaB/ieHne, 
ynpaB/ieHne nopiaMM n KOHTpo/ib Tpacj/MKa — 
ycneiuHO pea/iM3yiOTC5i n b KOMMyiaiopax. 

Kopo6Ka CO CKOpOCTflMH 

CynecTByKDmMe ceroAH/i Ha pbiHKe KOHpeHT- 
paiopbi j \ j \ s \ Ma/ibix ceTen Ma/io neM OT/inna- 
fOTCfl Apyr ot Apyra — Ka/KAbin M3 hmx pa6o- 
TaeT B COOTBeTCTBMM CO CTaHAapTOM, MMeeT 
p53 A CBeTOAMOAHbIX MHAMKaTOpOB M B03M0/K- 
HOCTb HapaiAMBaeMoro noAK/noneHM/i Apyrnx 
KOMMyiaiopoB (uplink), OAHaKO ecTb n p/iA 
otji n h n n . HanpMMep, cyLAecTByfOT TaK Ha3bi- 
BaeMbie KOMMyiaiopbi Dual-Speed, pa6oTaio- 
iAne KaK no ciaHAapiy IEEE 802.3 Ha CKopo- 
ctm 10 M6mt/c, TaK h no IEEE 802. 3u Ha 
CKOpOCTM 100 M6mt/c. 

5e3yc/i0BH0, Bonpoc opraHM3aunM Aayx- 
ckopocthom ceTM Aa/ieKO He TaK npocT, KaK 
3 to MO>KeT noKa3aTbCfl Ha nepBbm B3r/mA. 

B HeKOTopbix MCTOHHMKax BCTpenaeTC/i onpe- 
Ae/ieHMe xa6a KaK ycrpoMCTBa, «HaKopoTKO 
3a Mbi Kafo nero ceTeBbie MHTepc|)eMCbi». 3 to He 
coBceM TaK, ho Bno/iHe OTBenaeT ocHOBHbiM 
npMHAMnaM ero pa6oTbi, BeAb xa6bi He MMeiOT 
BHyTpeHHero 6ycf)epa A-na xpaHeHM/i nepeAa- 
BaeMbix naKeTOB, a noTOMy He MoryT nepe- 
K/llOHaTb CKOpOCTM aBTOMaTMHeCKM. 

fl/153 toto HTo6bi KaK-TO o6omtm 3to orpa- 
HMHeHMe, pa3pa60THMKM peWM/lM o6-beAMHMTb 
ABa pa3HOCKOpOCTHblX KOHAeHTpaTOpa B OA- 
hom Kopnyce. Oamh m3 hmx npeAHa3HaneH 
A/ifl coeAMHeHMfl ceTeBbix ycTpoMCTB Ha cko- 
pocTM 10 M6mt/c (cTaHAapT 802.3), b to Bpe- 
m KaK ApyroM — Ha CKopocrn 100 M6mt/c 
(CT aHAapT 802. 3u). Ka/KAbiM M3 noBTopMTe- 
jien opraHM3yeT cbok) ceTb, b to BpeMA KaK 
nopTbi noAK/noneHM/i y hmx o6iAne. 

flio6oe ycTpoMCTBO, noAK/ifoneHHoe k oa- 
HOMy M3 AByXCKOpOCTHbIX nopTOB, AO/OKHO 
/im6o Mcno^b30BaTb TexHo/iomio Nway Nego- 
tiation A-n^ onpeAejieHMA HaM6o/ibweM bo3- 


MO/KHOM CKOpOCTM, Jin6o, eC/lM 3TO yCTpOMCT- 
BO OAHOCKOpOCTHOe, pa60TaTb TO/lbKO CO CBO- 
mm BHyTpeHHMM xa6oM. 

1/lHTepeCHO, HTO CerOAH51 Ha HeOTBpaTMMO 
coKpaiAafoiueMCfl pbiHKe KOHpeHTpaTopoB 
mo>kho BCTpeTMTb BecbMa noKa3aTe/i bH bie mo- 
Ae/iM. no 3aflB/meMbiM TexHo/iorMnecKMM na- 
paMeTpaM ohm BpoAe 6bi ao/dkhu pa6oTaTb 
Ha AByx cKopocT5ix. Ha npaKTMKe >Ke MO>KeT 
no/iyHMTbca TaK, hto npM Ha/iMHMM b ceTM xo- 
T53 6bi OAHoro 10-Mera6MTHoro ycTponcTBa 
BC53 noAK/nonaeMa/i ceTb 6yAeT pa6oTaTb 
TO/lbKO Ha 3TOM CKOpOCTM. 

flpe/iecTM iiMflepoB 

KaK npaBM/io, BeAyiAMe npoM3BOAMTe/iM 
oneHb CTporo c/ieAflT 3a KanecTBOM cbomx 
npOAyKTOB. llpMMepOM MOryT C/iy>KMTb ycT- 
poMCTBa cepMM Office Connect Dual Speed 
Hub Be3AecyiAeM KOMnaHnn 3Com. Kohchho, 
CTporo roBopn, 3 tm KOHueHTpaTopbi c/ieAyeT 
OTHeCTM K npOMe>KyTOHHblM yCTpOMCTBaM 
Me>KAy xa6aMM m KOMMyTaTopaMM (MHorAa mx 
eiAe Ha3blBafOT KOMMyTMpyiOLAMMM KOHpeHT- 
paTopaMM). 

ynoMMHaHM/i TaK>Ke 3ac/iy>KMBaK)T Ma/ibie 
KOHpeHTpaTopbi KOMnaHMM Allied Telesyn 
(HanpMMep, MOAe/ib AT-MR415T), b KOTopbix 
pea/iM30BaHa cjoy h K14M53 3aiAMTbi ot c6oMHbix 
naKeTOB (Jabber lock-up). 3a cneT ee mc- 
no/ib30BaHuzi npeAOTBpaiAaeTcn npneM m ne- 
peAana naKeTOB, A-nnHa KOTopbix npeBbiiuaeT 
MaKCMMa/ibHO AonycTMMyfo. 

V\ HaKOHeu, He/ib3n He BcnoMHMTb 0 koh- 
peHTpaTopax KOMnaHMM D-Link, KOTopbie 3a- 
c/iy>KM/iM penyTapMK) HaAe>KHbix m cpaBHM- 
Te/ibHO HeAopornx ycTpoMCTB. Ochobhom 
xapaKTepHOM oco6eHHocTbfo HeKOTopbix mo- 
Ae/iePi xa6oB D-Link mo>kho Ha3BaTb cneuM- 
c|3MHecKMM cnoco6 HapaiAHBaHMfl nopTOB. 
HanpMMep, A-nfl cba 3 m KOHueHTpaTopoB DFE- 
908Dx Apyr c ApyroM Mcno/ib3yeTC/i He oamh 
m 3 pa6oHMx nopTOB Ha Ka>KAOM ycTpoMCTBe, a 
cneuna/ibHbie m OA y/i m KOMMyTaunn. flo/iyHMB- 


uianoi npM 3 tom CB/i3Ka BbiCTynaeT ajia ecex 
ocTa/ibHbix ynacTHMKOB o6MeHa Tpac|)MKOM 
KaK eAMHoe pe/ioe. 

Ec/im >Ke roBopMTb b o 6 iAeM, to HecMOTp/i 
Ha r/io 6 a/ibHoe coKpaneHne o 6 -beMOB npoAa>K 
xa 6 oB no BceMy MMpy, mx eu\e paHO cnMCbi- 
BaTb co cneTOB. EcTb e^e AOBO/ibHo mhoto 3a- 
Aan m npM/io>KeHMM, rAe He Tpe 6 yeTC/i 60 /ib- 
rna/i CKopocTb pa 6 oTbi, a Ba>KHa ziMiub caMa 
B03MO)KHOCTb KOMMyTaAMM. B 3TMX C/iyHa/lX 
npMMeHeHMe 60 /iee AeweBbix no cpaBHeHMK) 
co CBMHaMM xa 6 oB Bno/iHe onpaBAaHHo. 

KoMMyTMpyeM Tpa<|>MK 

KojiJiM 3 MOHHan cyiAHOCTb Ethernet AO/iroe Bpe- 
Mfl HamiaAbiBa/ia onpeAe/ieHHbie orpaHMneHM/i 
He TO/ibKO Ha o 6 iuyK) npoT/i>KeHHocTb ceTeM. 
PacneTHbiM m onbiTHbiM nyTeM 6 bi/io ycraHOB/ie- 
ho, hto HMC /10 koh peHTpaTopoB, KOTopbie MoryT 
6 biTb noc/ieAOBaTe/ibHO noAK/iK)HeHbi Apyr 3a 
ApyroM, He ao/dkho npeBbiiuaTb neTbipex. Ko- 
HeHHo, A/ifl Ma/ibix ceTeM 3Toro 6 bi/io Bno/iHe 
A0CT3T0HH0, OAHaKO Xa 6 bl MMe/lM eLAe OAMH He- 
A0CT3T0K, KOTOpbIM BblTeKa /1 HenocpeACTBeHHo 
M3 OCHOBHOrO CBOMCTBa «o 6 lAeM LUMHbl» — 
MHO>KecTBeHHoro AOCTyna c o 6 Hapy>KeHMeM 
KO/1/1M3MM. fle /10 B TOM, HTO KaK TO/lbKO 3arpy3- 
Ka ceTM npeBbiiua/ia hckmm kpmtmhcckmm nopor, 
CKopocTb pe3KO naAa/ia. CeTeBbie aAanTepbi He 
Mor/iM onTMMa/ibHO noAo 6 paTb c/iynaMHbm npo- 
Me>KyTOK BpeMeHM, KOTOpbIM AO/DKeH no CT3H- 
AapTy IEEE 802.3 pa 3 Ae/i/iTb nonbiTKM nepeAa- 
hm, a KOHueHTpaTopbi He Mor/iM hmhcm noMOHb, 
nocKO/ibKy no cyTM CBoePi /ib/i/iiotc/i naccMBHbi- 
MM yCTpOMCTBaM M. 

fl/in TOTO HT06bl XOTb KaK-TO peiUMTb 3Ty 
npo6/ieMy, ceTeBbie MH>KeHepbi pa36MBa/iM 
60/ibiuMe ceTM Ha HecKO/ibKO Ma/ibix cer- 
MeHTOB, a npo6/ieMy Me>KcerMeHTHOM cb/i3m 
peiua/iM c noMOiAbio poyTepoB (MapiupyTM3a- 
topob). no BonpocaM onTMMa/ibHoro pa3Ae- 
/ieH M53 ceTeM Ha cerMeHTbi Be/iMCb >KapKMe 
cnopbi m Aa>Ke 3aiAMiAa/iMCb AHCcepTauMM, 
noKa b 1990 roAy aMepMKaHCKa/i KOMnaHM/i 
Kalpana (Kyn/ieHHa/i Cisco System Inc. neTbi- 
pe roAa cnycT/i) He npeA/io>KM/ia peiUMTb 3Ty » 
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LINK KOMMyHMKaUMM 



npoAYKUiiq KOMnaHMM 
3Com, KaK npaen/io, 
OTJlMHaeTCfl COBMeCTM- 
MOCTbK), XOpOLUliM KS- 
HeCTBOM M Ha/mHMeM 
MHTepecHbix oco 6 en- 
HOCTeM, HO npM 3 TOM 
M CTOMT AOpO>KG 


» npo6/ieMy He Ha ypoBHe opraHM3aunn ceTM, a 
C nOMOlMbfO HOBOM TeXHO/lOTMM. 

V\f\en cocron/ia b tom, hto BHyipn ueHTpa/ib- 
Horo y3/iOBoro ycrpoPicTBa, KOTopoe Ha3bi- 
Baera moctom, mjim 6pnA>KeM (bridge), co3fla- 
Ba/iMCb He3aBMCMMbie «o6mne wMHbi» ftn a 
K awflOM napbi nepeAaTHMK— npneMHMK. rio/ib- 
30BaieAb nojiyna/i b CBoe pacnopnweHMe boo 
mi/ipMHy KaHa/ia, a Aono/iHmenbHan 6yc|DepM- 
3aun5i m n p i/i h 141/1 n nepeAaHM TO/ibKO BK/uoneH- 
HOMy b ceTb a6oHeHTy onpeAe/m/iM BbicoKyio 
HaAe>KHOCTb. 

noHana/iy Ka3a/iocb, hto TexHO/iomfl kom- 
MyTauMM MO>KeT 6biTb npMMeHeHa jiMWb Ha 
6ojibWMx ceTeBbix y3/iax ajia CHMweHMn mx 
H arpy3KM, npe>KAe Bcero noTOMy, hto ctom- 
MOCTb HOBbIX yCTpOMCTB AOCTMra/13 $1500 B 
pacneTe Ha oamh nopT. TeM He MeHee npow/io 
BpeMfl, M 6pMA>KM M3 yCTpOMCTB, yMeiOLAMX 


CBn3biBaTb /lMLUb ABa cerMeHTa, npeBpaTM/iMCb 
B KOMMyTaTOpbl, M/1M CBMHM (switch), KOTOpbie 
eCTb He HTO MHOe, KaK MHOronopTOBbie MOCTbl. 

AApecaTa 

onpeAejineT MaTpMiia 

Pa6oTa KOMMyTaTopa coctomt b tom, HTo6bi 
AJi5i Ka>KAOM napbi OTnpaBMTe/ib-no/iyHaTe/ib 
opraHM30BaTb He3aBMCMMoe AMHaMMHecKoe 
BMpTya/ibHoe coeAMHeHMe. Pea/iM3yeTC5i 3 to 
nyTeM opraHM3auMM BHyTpM KOMMyTaTopa Ma- 
TpMAbi nepeAaHM mam BbicoKOCKopocmoPi lum- 
Hbl, C nOMOlAbK) KOTOpOM JlK)6bie ABa ycrpoM- 
CTBa MoryT o6MeHMBaTbcn AaHHbiMM. 3 to 
ocHOBHan cocTaBHan cxeMOTexHMHecKan 
nacTb KOMMyTaTopa, MHane Ha3biBaeMan 51 a- 
POM. KpOMe TOTO, B COCTaB CBMHa bxoaat 
aAanTepbi f\ns\ Ka>KAoro nopTa, KOTOpbie npe- 
o6pa3yiOT AaHHbie b cfiopMaT, noHATHbm 5iApy. 



Ee3biM5iHHOCTb m Apaueepbi 


NE 2000 -COBMeCTMMOCTb ceTeBbix KapT 

kl3HaHanbH0 b cocTaB HMnceTa Rnn ceTeBoro KOHTpo/uiepa bxoam/im tpm cocTaBHbie nacTM — 
MHTepctjePic ajih noAK/noneHMH k ziOKa/ibHoPi ujMHe (Network Interface Controller, NIC), MHCTpy- 
MeHT KOAMpoBaHMH m o6c/iy>KMBaHMH ko/i/im3mm (Serial Network Interface, SNI) m MexaHM3M 
npMeivia m nepeAaHM AaHHbix no KoaKCMa/ibHOMy KaOe/no (Coaxial Transceiver Interface, CTI). 
A 0 cmx nop coxpaHM/iacb TpaAMUMH HaMMeHOBaHMH ceTeBbix aAanTepoB a66peBMaTypoPi 
NIC. ripMHUMnMa/ibHbix M3MeHeHMPi 3Ta cxeivia, pa3pa6oTaHHan HenorAa Rdpaohom Keivm- 
6e/i/iOM — otuom MHO>KecTBa (i)yHAaMeHTajibHbix MAePi (HanpMMep, TexHO/iorMM 3Dfx), He 
npeTepne/ia m no cen AeHb. 

nporpaMMHan MOAe/ib noAAep>KKM ApaPiBepoB Novell Eagle (NE) 6bma pa3pa6oTaHa cJjmpmom 
N ovell b TecHOM coTpyAHMnecTBe c Ma/i0M3BecTH0M TorAa KOMnaHMePi Chips & Technologies 
Inc. (ocHOBaTe/ib — Topaoh Keivin6e/i/i). CneuMcJjMKauMH NE2000 onpeAe/meT cocTaB m MeTO- 
Abi nporpaMMMpoBaHMH ynpaB/miOLAMx perMCTpoB f\nn B3aMM0AeMCTBMH ceTeBoro aAanTepa c 
ujMHaMM ISA m PCI. Stot AOKyMeHT bot y>Ke 6o/iee agchtm /ieT HB/ineTcn CTaHAapTOM Hannca- 
hmh ApaPiBepoB A/ia npoM3BOAMTe/ieM ceTeBoro oOopyAOBaHMH. HecMOTpn Ha to hto nepBOHa- 
na/ibHO ceTeBbie NE2000-coBMecTMMbie n/iaTbi cymecTBOBa/iM TO/ibKO A-nn iiJMHbi ISA, cero- 
Ahh, KorAa b pyKM cneuMa/iMCTaivi nonaAaeT HeM3BecTHan ceTeBan KapTa 6e3 ApaPiBepoB, ho 
c BNC-pasteiviOM, b nepByio onepeAb ee TecTMpyiOT Ha paOoTy co CTaHAapTHbiM NE2000- 
ApaPiBepoM, bxoahiamm b cocTaB /lioOoPi onepauMOHHoPi CMCTeMbi. 


B c|3yHKUMM aAanTepa bxoamt TaK>Ke BbiHMC/ie- 
HMe MAC-aApeca Ha3HaneHM5i m Ao6aB/ieHMe b 
noTOK AaHHbix aApeca nopTa Ha3HaneHM5i. 

CeroAHn cynecTByiOT Aee cxeMbi opraHM 3 a- 
14 M m pa6oTbi CBMHa. KoMMyTauMn «Ha neTy» 

(Cut through) npeAycMaTpMBaeT nepeAany 
Tpac(DMKa no/iynaTe^io e^e ao okohh3HM5i npM- 
eMa AaHHbix ot nepeAaTHMKa. llpaKTMHecKM >Ke 
KOMMyTaTopy AOCTaTOHHO no/iyHMTb 3aro/iOBOK 
nepeAaBaeMoro naKeTa, BbiHMc/iMTb aApec 
npueMHMKa m HanaTb nepeAany. 3Ta cxeMa ca- 
Man CKopocTHan, nocKO/ibKy BpeMn 3aAep>KKM 
He 33BMCMT ot pa3Mepa naKeTa, a onpeAe/meT- 
cn /lMLUb xapaKTepMCTMKaMM cpeAbi. KoMMyTa- 
\\m c npoMe>KyTOHHOM 6yc|DepM3auMeM (Store 
and forward), npeAycMaTpMBaioiAan Ha/iMHMe 
6yc|3epoB o6MeHa, MeHee CKopocTHan, OAHaKO 
6o^ee HaAOKHan, nocKO/ibKy no3BonneT M36e- 
>KaTb oujm6ok nepeAaHM m npeAOTBpaTMTb ne- 
peAany Ha OTK/uoHeHHbm nopT. 

CynecTByeT e^e npoMe>KyTOHHbiPi mctoa 
F ragment-Free, Mano Mcnonb3yeMbiPi, OAHaKO 
3ac/iy>KMBaK)iAMM ynoMMHaHMn. CyTb ero 3a- 
K^ionaeTcn b tom, hto ec/iM omM6Ka ( iajiia 
KO/i/iM3Mn) npMcyTCTByeT b nepeAane, to OHa 
noHTM BcerAa o6Hapy>KMBaeTC5i b nepBbix 
64 6aPiTax nepeAaHM. rio3TOMy KOMMyTaTop 
npMHMMaeT nepBbie 64 6aPiTa, aHa/iM3MpyeT 
mx Ha npeAMeT oujm6km m, ec/iM TaKOBOM He 
o6Hapy>KeHo, npoAon>KaeT ceaHc CBn3M. 

1/lHOTAa B COBpeMeHHbIX KOMMyTaTopax mc- 
nonb3yiOTC5i Bee 3tm cxeMbi KOMMyTauMM c 
B03M0>KH0CTbK) aBTOMaTMHecKoro nepeKJiio- 
HeHM51 pe>KMMOB B 3aBMCMMOCTM ot Harpy3KM 
ceTM, ho TaKMe KOMMyTaTOpbl BpnA jim HaPiAyT 
npMMeHeHMe b Manbix ceTnx, nocKO^bKy ao- 
BO/ibHO Aoporo CTonT. CaMbie pacnpocTpa- 
HeHHbie ceroAHn moag/im CBMHePi, BO-nepBbix, 
o6/iaAaiOT 6yc(DepoM A-n^ 3anoMMHaHMn MAC- 
aApecoB, BO-BTopbix, Mcnonb3yiOT mctoa Sto- 
re and forward m, B-TpeTbMx, yMeiOT pa6oTaTb 
KaK MMHMMyM Ha Aayx CKopocTnx nepeAaHM. 

Aiin AOMa m (vm flena 

ripaKTMHeCKM Bee npOM3BOAMTe/lM KOMMyTaTO- 
poB npM Bbi6ope KO/iMHecma nopTOB cbomx » 
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Hto o6o3HaMaer MAC-aflpec 


B cooTBeTCTBMM co CTaHflBpTaMM ceiviePicTBa 
802.x KaHa/ibHbm ypoBeHb noApa3AenAeTCA 
Ha ABa noAypoBHa — ynpaBneHMA AOCTynoM k 
cpeAe (Media Access Control, MAC) m norMnec- 
kom nepeAanM AaHHbix (Logical Link Control, 
LLC). Aaa Ka>KAoro m3 stmx noAypoBHePi b co- 


» MAaAUJMX MOAe/iePi pyKOBOACTByiOTCA AOBOAbHO 
CTpaHHOM AOTMKOM. llopTOB MO)KeT 6 blTb Am 6 o 
nATb, am 6 o BoceMb. ripn 3 tom caMM no ce 6 e 
cbmhm MaAO neM OT/iMHafOTCfl Apyr ot Apyra Aa- 
>Ke no BHeitiHeMy BMAy, OAHaKO ijeHa M 3 pacne- 
Ta Ha oahh nopiy BOCbMMnopTOBbix MOAeAePi, 
KOHeHHo, HMwe. I/I MMeHHo 3 Ta ueHa onpeAejifl- 
eT npeAnoHTeHMA poccMMCKoro noAb 30 BaTeAA. 

A Taiotte M 3 BeHHaA Hama npMBbiHKa noKynaib 
Bee «npo 3 anac». TeM He MeHee b CAynae c He- 
60 AbUJMMM CeTAMM 3 TO BnoAHe onpaBAaHHO, 
BeAb HeT HMKaKOM rapaHTMM, hto nepe 3 napy 
HeAeAb BaM He npMAeTCA Ao 6 aBAATb b ceTb ho- 
Bbie y 3 Abi. 

Kohchho, Ha npaKTWte MoryT B 03 HMKaTb ca- 
Mbie pa 3 AMHHbie cMTyauMM, TeM He MeHee sko- 
HOMMHecKMM noKa 3 aTeAb «ueHa OAHoro nopTa» 
AOA>KeH 6biTb onpeAeAAKDiAMM. KpoMe Toro, 
Aynme Bcero Bbi6npaTb moacam Toro >Ke npon 3 - 
BOAMTeAA, hto m Bee ocTaAbHoe ceTeBoe o6opy- 
AOBaHMe. ToAbKO b 3 tom CAynae Bbi MO>KeTe no- 
Ayni/iTb c(DnpMeHHbie npeMMymecTBa, KOTopbie 
npon 3 BOAMTeAb 3 aKAaAbmaeT AMmb b CBoe 060- 
pyAOBaHMe. 

TaK, HanpMMep, Bee Ta >Ke 3 Com nocraBAAeT 
Ha pbIHOK BOCbMM- M nATMnopTOBbie MOAeAM ce- 
pMM Office Connect Dual Speed Switch Plus, ko- 
Topbie KpoMe CTaHAapTHoro Ha 6 opa cfiyHKAMM 
o 6 AaAaK)T eme m B 03 M 0 >KH 0 CTbf 0 opraHM 3 aunM 


BpeMeHHbix ceTflx cymecTByiOT HecKOAbKO npo- 
TOKOAOB, KOTOpbie aOCOAIOTHO He3aBMCMMbl M 
Moryr ncnoAb30BaTbcn b pa3Hbix coneTaHMAx. 

B M3HanaAbH0M TexHOAorMM Ethernet, KOTopan 
6bma M3o6peTeHa KOMnaHMePi Xerox b 1973 
roAy, noAypoBHM MAC m LLC 6binn oO-beAMHe- 
Hbl B OAMH. M MMeHHO TOrAa nOABMACA TaK Ha- 
3biBaeMbiPi MAC-aApec ceTeBoPi KapTbi, koto- 
pbiPi, no MAee pa3pa60THMK0B, AonweH 


BHyTpeHHMx onepeAePi no npuopMTeTaM, onpe- 

AeAAfOlAMMCA, B CBOfO OHepeAb, KaHeCTBeHHbIM 
COAep>KaHMeM TpatfDMKa. llpMHAMnMaAbHO T3K3A 
cxeMa A0A>KHa pa6oTaTb bo Bcex ceTAx, OAHaKO 
onbiTHbie ceTeBbie cneunaAMCTbi roBopAT, hto 
Aynme Bcero OHa npMMeHMMa AMmb b Tex ceTAx, 
KOTopbie Co6paHbl MCKAIOHMTeAbHO M3 KOMnO- 
HeHTOB ot 3 Com. 

Be 3 ycAOBHO, b k 3 >kaom KOHKpeTHOM CAynae 
Heo6xoAMMO Bbi6MpaTb HaM6oAee onTMMaAbHoe 
pemeHMe. OAHaKO ctomt noMHMTb, hto He Bce- 
rAa AonoAHMTeAbHbie 3 aTpaTbi 03 HanaK)T noBbi- 
meHMe npoM 3 BOAMTeAbHocm. B HeKOTopbix 
CAynaAx noAb 30 BaTeAb unaim AeHbrM He cmnb- 
ko 3 a KaHecrao, CKOAbKO 3 a mma. B KanecTBe 
npMMepa mo>kho Ha 3 BaTb MOAeAb Procurve 
Switch 408 ot Hewlett-Packard. 3 tot KOMMyTa- 
Top npMHAMnMaAbHO OTAMHaeTCA ot Bcex oc- 
TaAbHbix TOAbKO TeM, hto npoM 3 BOAMTeAb npe- 


MAeHTMCj)MI4MpOBaTb Ka>t<Ayio ceTeByK) KapTy M 
ObITb aOCOAKDTHO yHMK3AbHblM. 3HaHeHMe 
MAC-aApeca BCTpa m BaeTCA b cTaHAapTHbiPi 
KaAP Ethernet m aoa>kho 0AH03H3HH0 onpe- 
AeAATb y3eA Ha3HaneHM a. Ha npMHUMne co- 
OTBeTCTBMA MAC-aApeca KOHKpeTHOMy IP- 
aApecy nocTpoeHbi HeKOTopbie MexaHM3Mbi 
ceTeBoPi 3aiAMTbi, KOTopbie, OAHaKO, ceroAHA 
mo>kho AOBOAbHO AerKO oOoPitm 3a cneT npu- 
MeHeHMA ceTeBbix aAanTepoB c bo3mo>k- 
HOCTbio CMeHbi MAC-aApeca. 

MAC-aApec MMeeT AAMHy 6 6aPiT m Ha3HanaeT- 
CA npOM3BOAMTeAeM KapTbi. npM 3TOM B CTap- 
lamx Tpex OaPiTax aApeca «3a lam BaeTCA » koa 
np0M3B0AMTeAA KOHKpeTHOPi KapTbi. 


AOCTaBAAeT Ha Hero no>KM 3 HeHHyK) rapaHTMio. 
03 HanaeT sto, hto Bame ycrpoMcrao 6 yAeT 3 a- 
MeHeHO Ha APyroe b CAynae ero HeMcnpaBHOc- 
tm. Kohchho, ecAM BaM yAacTCA AOKa 3 aTb, hto 
noAOMKa npoM 3 omAa He no BameM BMHe. 

OCHOBHyK) >Ke AOAK) pbIHKa KOMMyTaTOpOB 

cocTaBAAKDT ceroAHA MOAeAM ot Compex, Sure- 
com, LG, Genius m eme ijeAoro pAAa KOMna- 
hmm. MoAeAM 3 tm, KaK npaBMAO, o 6 ecneHMBa- 
K)T 33 ABAeHHyK) CKOpOCTb npM HM 3 KMX CeTeBbIX 
Harpy 3 Kax m CMAbHO «npoceAaK)T», KorAa Ha- 
rpy 3 Ka ct 3 hobmtca 6 oAbmoPi. HecMOTpA Ha 
3 to, Bee noAxoAAiAMe no xapaKTepMCTMKaM 
MOAeAM MAaAmero ueHOBoro pAAa BnoAHe mo- 
ryT McnoAb 30 BaTbCA npM nocTpoeHMM MaAOHa- 
rpy>KeHHbix cerMeHTOB, KOTopbiMM b 6 oAbmeM 
CBoePi nacTM m abaaiotca AOMamHMe ceTM m ce- 
TM MaAbIX ocJdmcob. 

■ ■ ■ Cepreu KoHApameB 



3aAana poyiepa cboamtca k nepenanpae/ieHMio AaHHbix c oahoto 
ceTeeoro HHTep<t>eiica Ha APyron b 3aBHCHMOCTH ot 3apaHee on- 
peAe/ieHHbix MapuipyTOB, ho 3to mokot 6biTb KaK o6biHHbin kom- 
nbioTep c Aayiviq aAarrrepaivm, TaK h Koivm^eKCHoe ycTponcTBO 



rHe3flo 

RJ45 


I/I HflHKaTOpbl 


%%% 


EEPROM 

$ 



CTpyKTypHaq cxeMa ceTesoro aAanTepa Ethernet 
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NETWORK c e t e b bi e TexHO/iornn 


A H O H C 


3c|)MpHafl ceTb 

Mctopmh m sbo/ikdiamh Ehternet 

IlyTeBaR Kapia 

BMflbi ceieBbix Tono/iorMM 

CeieBOM BaBM/iOH 

ripoTOKO/ibi nepe^aHM flam-ibix 

M 3aKMHy/l OH HeBOA 

AnropmM n/iaHMpoBaHM^ ceTM 

ApTepMM >KM3HM 

Yc/iyrM Ethernet-npoBaMAMHra 

X03RMCTB0 n/ieMeHM 

063op ceieBOM nepMcbepMM 







Mcropna Ethernet c BbicoTbi npoweflWMX Tpex flecBTH/ieTHn npeflciaB- 
/lneTCfl ceroAHn nonin MMc|)o/iorMHecKOM. Pa 3 Hbie mctohhukh Ha 3 biBaiOT 
He TO/ibKO pa 3 Hbie flaTbi nepBOM pea/iM 3 apnM TexHO/iormi, ho h pa 3 Hbie 
MecTa ee noaB/ieHi/m. 


C aMbiM nepBbiM ynoMMHaHMeM o Ether- 
net c/ieflyeT cnmaTb nonbiTKy opraHM- 
3aUMM KOMnbfOTepHOM CeTM B OAHOM M3 
KopnycoB raBaMCKoro yHMBepcMTeia A/ioxa. 
1/lHTepeCHO, HTO B TOT MOMeHT, KOTfla OTep- 
ocHOBaTe^b Ethernet Po6epT MeTKa/ic|) (Ro- 
bert Metcalfe) npeAcraBM/i Ha 3aiAMTy cbokd 
AOKTopcKyfo pa6oTy «Packet Communication)) 
(«riaKeTHa5i CBA3b»), a npon30iujio 3to 22 wan 
1973 roAa, penb b Hen w/ia He 06 yHMBepcn- 
TeTCKOM ceTM, a O ceTM, C03A3HH0M B TeCTOBOM 
jia6opaTopnn KOMnaHnn Xerox b llajio-AjibTO. 
CaMO Ha3B3HMe cpeAbi nepeAanM 6epeT Hana- 


ro ot c/iOBa «ether» (ac(DMp), KOTopoe 6 bmo 
HanMcaHO Ha 3CKM3e, conpoBOWAaioiAeM 
npeACTaB/ieHHyK) pa6oTy. 

HeMHoro no 3 >Ke, b niojie 1976 roAa, b wyp- 
Ha/ie «Communications of the ACM)) noflBM- 
ziacb craTba « Ethernet: Distributed Packet 
Switching for Local Computer Networks)), b 

KOTOpOM Po6epT MeTKa/lC)} COBMeCTHO C fl3BM- 
AOM EorrcoM (David Boggs) nonbiTa/ica AaTb 
TeopeTMHecKMe m, hto caMoe Ba>KHoe, npaKTM- 
necKMe peKOMeHAauMM no pea/iM3apMM Tex- 
ho/iotmm. B 1979 roAy MeTKa/ic|D C03AaeT co6- 
CTBeHHyfO (fnpMy, KOTOpOM BnOC/ieACTBMM » 
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» cy>KAeHO 6bmo craTb oahmm m 3 maBHbix nrpo- 
kob Ha ceieBOM pbiHKe, m Ha3biBaeT ee 3Com 
(Computer Communication Compatibility). 

1/lMeHHO 3TOT MOMeHT MO>KHO CHMTaTb HaHa- 
jiom no6eAOHOCHoro wecTBMfl Ethernet no 
BceMy Mkipy. 

TOJICTbIM KOaKCMaJl 

B 1980 roAy KOMnaHMM DEC, Intel m Xerox 
pa3pa6oTa/iM m ony6/iMKO Bazin nepBbm npo- 
MbiiujieHHbm CTaHAapT p,j\s\ opraHM3aunM JIO- 
Ka/ibHoPi ceTM, Ha3BaHHbm Ethernet II. KpoMe 
toto, b o6mxoa Bow/ia a66peBnaiypa DIX (no 
nepBbiM 6yKBaM Ha3BaHMM KOMnaHMM-pa3pa- 
6othmkob). Ho caMoe MHTepecHoe coctomt b 
tom, hto Menta/ic)} b 3to BpeMA pa6oTa/i koh- 
cy/ibTaHTOM KOMnaHMM DEC m npMHMMa/i caMoe 
HenocpeACTBeHHoe ynacme b pa3pa6oTKe 
3Toro CTaHAapia, a TaK>Ke craHAapia IEEE 
802.3, KOTopbm Ha ceroAHfl ABjiaeTCfl ochob- 
HblM AOKyMeHTOM K3K AJlfl npOM3BOAMTe/ieM 
ceieBoro o6opyAOBaHMfl, TaK m p,nn cnepMa/iM- 

CTOB-npaKTMKOB. 

llepBbie Ethernet-ceTM pa 6 oTa/iM Ha TaK 
Ha 3 biBaeMOM tojictom KoaKCMa/ibHOM npoBO- 
Ae. 06 ycjiOB/ieHO 3to 6 bi/io b nepByio one- 
peAb ero ujmpokmm pacnpocTpaHeHMeM. 
1 /lMeHHO TO/lCTblM K 03 KCMa/l COnpOTMB/ieHMeM 

50 0m m AnaMeTpoM oko/io 12 mm (0,5 ak)m- 

Ma) npMMeHfleTCfl B Te/ieBM3MOHHOM TeXHMKe. 
rioAK^foneHMe y3JiOB b TaKyio ceTb npoM3BO- 
AM/lOCb C nOMOlAbfO TpaHCMBepOB, MMefOlAMX 
b CBoeM cocTaBe aKTMBHbm npMeMonepe- 

A3THMK C A^TeKTOpOM KOJ1J1M3MM M BblCOKO- 
BO/lbTHblM (1-5 KB) pa3Ae^MTe^bHblM TpaHC- 
cf)opMaTop. BbicoKaa noMexo3aiAMiAeHHOCTb 
mncToro KoaKCMa/ia o6ecneHMBa/ia 6o/ibiuyK) 
A-nMHy B03MO>KHoro cerMeHTa (ao 500 m), hto 
A aBa^O B03MO>KHOCTb MCnOJl b30BaTb pa3HO- 

BMAHOCTb 10Base-5 (mmchho TaK Ha3biBaeTCfl 
3 tot BapnaHT b craHAapTe IEEE 802.3) A-na 
npoK/iaAKM TaK Ha3biBaeMbix 6a30Bbix cer- 
MeHTOB. Ho Aa>Ke HecMOTp^ Ha oneBMAHbie 
npeMMynecTBa TaKoro BMAa Ethernet, eMy He 
cy>KAeHo 6bi/io CTaTb ochobhom ceTeBOM «pa- 
6oneM /iomaAKOM»... 


Tohkmm KoaKCMaa 

llocTpoeHMe ceTeM Ha to/ictom KoaKCMa/ie, 
MO>KeT 6blTb, M He COCTaBJlfl/lO OCo6eHHblX 
TpyAHOCTeM A-n^ noATOTOB/ieHHbix cneuMa/iMC- 
tob, OAHaKO b noBceAHeBHOM npaKTMKe Aa>Ke 
HecoMHeHHbie npeMMynecTBa 10Base-5 HMBe- 
JlMpOBa/lMCb Heo6xOAMMOCTbK) nOAKJUOHeHMfl 
Ka>KAoro y3/ia c noMOiAbK) TpaHCMBepOB. Cne- 
AyfoiAMM 3Tan pa3BMTM5i Ethernet — ceTM Ha 
TOHKOM KoaKCMa/ie — M36aBM/lM CeTeBbIX MH- 
>KeHepoB ot 3toto HeAOCTaTKa. 

Tohkmm Ethernet, m/im Thinnet (10Base-2), 
Mcno/ib3yeT b KanecTBe cpeAbi nepeAaHM ko- 
aKCMa^bHbm Ka6e/ib AnaMeTpoM 6 mm. 5e3yc- 
jiobho, 3tot cjoa kt HaK/iaAbiBaeT onpeAe/ieH- 
Hbie orpaHMHeHM^i KaK Ha ko/imhcctbo y3/iOB b 
cerMeHTe (He 6o/iee 30), TaK m Ha o6iAyio 
npoT5i>KeHHOCTb jimhmm (o6mafl A-nuna Bcex 
cerMeHTOB ceTM — 925 m). 

TeM He MeHee tohkmm BapMaHT KoaKCMatib- 
Horo Ethernet 3a cneT Mcno/ib30BaHM5i Tono- 
jiorMM «o6iAa53 iuMHa» no/iyHM/i ropa3AO 6o/iee 
LUMpoKoe pacnpocTpaHeHMe, nocKO/ibKy oc- 
HOBHoe 3Kcn^yaTauMOHHoe npeMMynecTBO 3a- 
KJlfOHa/lOCb B CHM>KeHMM KO/lMHeCTBa Mcno/ib- 
3yeMoro aKTMBHoro ceTeBoro o6opyAOBaHMfl. 
OAHaKO OCHOBHOM HeA0CT3T0K JlMHeMHOHD nO- 
CTpoeHMA ceTeM — 3aBMCMMOCTb pa6oTocno- 
co6hoctm ot cocTOAHMfl o6iAero Ka6e/m — 
yAa/iocb ycTpaHMTb /lMWb Ha c/ieAyfomeM 3Tane 
pa3BMTM5i Ethernet. 

BMTasi MeAHan napa 

B 1991 roAy Ethernet HaKOHeu-TO CMor Bbuie- 
hmtca ot 6o/ie3HeM pocTa m npMo6pe/i Te ca- 
Mbie He3a6biBaeMbie nepTbi, KOTopbie ceroAHfl 
m onpeAe/miOT ero KaK caMyio nony/mpHyio 
TexHO/iorMK) opraHM3auMM jioKa/ibHbix ceTeM. 
PemeHMeM 6ojibWMHCTBa npo6/ieM cra/ia TaK 
Ha3biBaeMafl He3KpaHMpoBaHH35i BMTafl MeA- 
Han napa, b kotopom p,nn npMeMa-nepeAaHM 
AaHHbix Mcno/ib3yK)TC5i ABe napbi CKpyneHHbix 
MeAHbix npoBOAOB, rAe nepeAaBaeMbie CMma- 
jibi MMefOT pa3Hyfo nojinpM3apMK). XMTpocTb 
TaKoro TexHO/iorMHecKoro npneMa 3aK^fonaeT- 
cfl b tom, hto noTeHpMa/ibHO B03MO>KHbie no- 


MexM nepeAaHM 6yAyT OAMHaKOBbiMM no cf)a3e 
m aMn^MTyAe b o6omx npoBOAax. A 3H3hmt, 
noc/ie MHBepTMpOB3HM51 OAHOTO M3 CMTHa/lOB 
OHM B3aMMHO yHMHTO>KaTC51. 

3tot bma Ethernet, no/iyHMBLUMM o6o3Ha- 
neHMe lOBase-T, b caMOM npocTOM CBoeM Ba- 
pM3HTe MO>KeT o6-beAMH51Tb B OAMH CerMeHT 
Bcero /lMLUb ABa y3/ia, npMHeM npoBOAa, OTBe- 
nafoiAMe 3a npMeM-nepeAany, aojokhw 6biTb 
nepeKpeiAeHbi. I1oh5itho, hto TaKMe «Kyubie» 
cerMeHTbi He mo^m Mcno^b30BaTbcn rw co- 
eAMHeHM51 MHOTMX y3J10B, n03TOMy TOnO^OrM51 
6bma 3aMeHeHa Ha «3Be3Ay», a b KanecTBe co- 
eAMH^lfOlAMX yCTpOMCTB CTa/lM MCn0^b30BaTbC51 
MHoronopTOBbie noBTopMTe/iM, xa6bi. 

HecMOTp^i Ha to hto xa6bi (no3>Ke KOMMy- 
TaTopbi, cbmhm) CTa/iM HeoTbeM/ieMOM nacTbfo 
ceTeM, a o6iAan npoT^DKeHHOCTb npoBOAOB 
yBe/iMHMBa/iacb nponoppMOHa^bHO KO/iMHecT- 
By y3J10B, H3AG>KHOCTb OpraHM30BaHHblX T3KMM 
o6pa30M KOMMyHMKaUMM T3K>Ke B03pOC/ia. 
KpoMe Toro hto Tenepb no^BM^acb bo3mo>k- 
HOCTb A06aBJieHMfl y3/10B B «rop51HeM» pe>KM- 
Me, Aa>Ke caMbm npocTOM xa6 MMeeT mhamk3- 
TOpbl nOAK^fOHeHMfl y3^0B, M 3TO 3HaHMTe/lbHO 
ynpomaeT AnarHOCTMKy HeMcnpaBHOcreM. 

Ho caMoe Ba>KHoe AOCTM>KeHMe BapnaHTa 
lOBase-T — Tenepb y3/ibi no/iyHM/iM bo3mo>k- 
HocTb pa6oTbi b pea/ibHOM no/iHOAyn/ieKCHOM 
pe>KMMe, nocKO^bKy npneM m nepeAana AaH- 
Hbix, pa3HeceHHbie no pa3HbiM MeAHbiM >km- 
JiaM, MOr/lM npOM3BOAMTbC5l OAHOBpeMeHHO. 


FiberLink 

OnTOBO/ioKOHHbie coeAMHeHM5i, KaK caMbie 
6biCTpbie m HaM6o/iee noAxoA^iAMe A-n^ npo- » 


TAP 
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CTaeuiMM MCTopiiHecKHM 3CKM3 Eo6a MeT- 
Ka^(|>a, rfle enepsbie noflBM/iocb c/iobo 
Ether (3<t>np) 
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» K/iaflKM « 6 a 30 Bbix» cemeHTOB, He Morjin oc- 
TaTbCfl HesaMeneHHbiMM pa3pa6oTHMKaMM n 
MAeojioraMi/i Ethernet. B csmom Hana/ie CBeT 
yBMAe/ia cneunc|DnKaunfl lOBase-FL (Fiber- 
Link) — BapMaHT Tono/iornn « 3 Be 3 Aa», rAe 
y 3 /ibi noAK/iK)Ha/incb Apyr k Apyry c noMOiAbfo 
noBTopnTe/ien. 

Bnoc/ieACTBMM 6 bi/ia npnAyMaHa n cneqn- 
cJdi/i K ai 4 M 5 i 10 Base-FB (Fiber Backbone), ue/ibio 
kotopom cra/io pemaMeHTMpoBaHMe coeAM- 
HeHMM Me>KAy noBTopmeji^MM n onTMHecKM- 
mm xa 6 aMM. HecMOTpa Ha noflBMBwnecfl npe- 
MMyiAecTBa (cnHxpoHHbin pewnM pa 6 oTbi, 
yBe/iMHeHMe o 6 iAen npoTflweHHOCTM KaHa/iOB, 
cnoco 6 HocTb noBTopme/ieM caMOCTOATe/ibHo 
HaxoAmb n MCK/nonaTb M 3 o 6 MeHa c 6 oMHbie 
nopTbl), pa 3 pa 60 THMKM He TO/lbKO He CMOr/lM 
3 acTaBMTb 3 apa 6 oTaTb onTnnecKMPi Ethernet 


b no/iHOAyn/ieKCHOM pewnMe, ho m no/iynn/in 
HeAOdaTOK, KOTopbm, npaBAa, hocmji He 
CTO/ibKO TexHO/iorMHecKMM, CKO/ibKO opraHM- 
3auMOHHbm xapaKTep. 

fle/io b tom, hto ^OKa/ibHbie ceTM y>Ke TorAa 
pa 6 oTa/iM Ha ckopoctm 10 M 6 mt/c. Marncrpa- 
m >Ke, A/ifl KOTopbix, co 6 cTBeHHo, m npoeKTM- 
poBa/iMCb ceTM lOBase-F, He Momn pa 6 oiaib 
6 bicipee, xota, no MAee, KaK 3 /ieMeHTbi, CBA 3 y- 
foiAMe «Me/iKMe» ceTM, AO/UKHbi 6 bmn MMeTb 
HeKOTopbm 3 anac npoHHoern. 

flenaeM ace 6 biCTpee! 

Pa 3 BMTMe npocToro b MHCTa/uiflqMM m HaAe>K- 
hoto b 3 Kcn/iyaTai 4 MM MexaHM 3 Ma nocrpoeHMfl 
jioKa^bHbix ceTePi Ha onpeAe/ieHHOM 3 Tane 
HeMHOTO 3 aT 0 pM 03 M/ 10 Cb. KOJlMHeCTBO y 3 / 10 B 
B JlOKa/lbHblX CeTflX poc/io AOCTaTOHHO n/iaB- 



ho, ho CKopocTb pa6oTbi KOMnbfOTepoB yBe- 
/lMHMBa/iacb cKaHKOo6pa3Ho. B pe3y/ibTaTe 
noflBM/iMCb npn/ioweHMfl, j\nn ycneiuHOM pa- 
60 Tbl KOTOpbIX 6bl/l M Heo6xOAMMbl CaMbie Bbl- 
coKMe xapaKTepMCTMKM npoueccopoB m mhoto 
>Ke/ie3a. I/Imchho b TaKOM CMTyaqnn, KorAa k 
ceT^M Bee npMBbiK/iM, ho ohm y>Ke «He ycne- 
Ba/1M» 3a nOTpe6HOCT51MM B CKOpOCTM, Heo6- 
xoammo 6bmo yBe/iMHMBaTb ceTeByio npony- 
CKHyfo cnoco6HOCTb. 

B 1995 roAy opraHM 3 aunfl IEEE ony 6 /iMKO- 
Ba/ia AOKyMeHT no mhackcom 802. 3u, koto- 
pbiM, ocHOBbiBa^cb Ha nM/ioTHbix pa 3 pa 6 oTKax 
KOMnaHMM Crescendo n ncc/ieAOBaHMflx koh- 
copuMyMa Fast Ethernet Alliance (nHnunaTO- 
pOM C 03 A 3 HM 51 KOToporo BbiCTynn/ia Bee Ta 
>Ke 3Com), onncbiBa/i MAeo/iorMK) m MeTOAbi 
nocTpoeHMfl Ethernet-ceTeM, pa 6 oTafoiAMx co 
CKOpOCTbK) 100 M 6 mt/c, KOTOpbie MCnO/lb 3 yK)T 
b KanecTBe cpeAbi nepeAann BMTyio napy. 

nepBOHana/ibHafl MAea pa 3 pa 6 oTHMKOB, 
nojiyHMBwafl CBoe OTpa>KeHMe b BapnaHTe noA 
MHAeKCOM 100Base-T4, noApa 3 yMeBa/ia mc- 
no/ib 30 BaHMe b CTaHAapTHOM Ka 6 e/ie UTP He 
AByx pa 6 oHMx nap, a Bcex neTbipex. llpM 3 tom 
T pM napbi OTBOAM/iMCb A/ifl npneMa-nepeAann 
MHc|DopMauMM (TpM KaHa/ia no 33 M 6 mt), a neT- 
BepTaa — A/ifl o 6 Hapy>KeHM 5 i koji^m 3 mm. I/I h- 
TepecHO, hto A-n^ nocTpoeHM^ TaKMx ceTen » 



TexHMHecKan MHcpopiviauMfl 


06 man cipyKTypa Ethernet 


klAeo/iorMn CTpyKTypbi Ethernet, onpeAe/ieH- 
Han b CBoe BpeMn MeTKa/ic|)OM, ao cmx nop 
ocTaeTcn ochobom A-nn nompoeHnn ziOKa/ib- 
Hbix ceTeM. 0 M 3 MnecKM ceTb o 6 pa 3 yiOT He- 
CKO/ibKO 3 /ieMeHTOB: cpeAa nepeAann ash- 
Hbix, MHTepc|)eMC AOCTyna k cpeAe (MDI — 
Medium Dependent Interface), ympoPicTBO 
noAK/iiOHeHMn k HePi (MAU — Medium Atta- 
chment Unit), MHTepct)eMC MAI (AUI — Atta- 
chment Unit Interface) n cpeACTBa ynpaB/ie- 
hmh AOCTynoM k cpeAe (MAC — Medium 
Access Control). 


fl/in Han 6 o/iee nony/mpHoro Ha ceroAHn Bapn- 
aHTa peanM 3 auMM cpeAoPi nepeAann HB/meTcn 
Ka 6 e/ib (KoaKCMa/ibHbiPi m/im UTP), MDI — sto 
jim 6 o pa 3 "beM Te/iect)OHHoro TMna RJ-45, jim 6 o 
pa 3 T>eM BNC. MAU m MAC CKpbiTbi ot odbin- 
Horo no/ib 30 BaTe/m. MHctJopiviaunfl nepeAaeT- 
cn b bm A e Tan Ha 3 biBaeMbix MAC-cJjpeMMOB, 
no CyTM HB/lHIOlAMXCn MHCt)OpMaUMOHHblMM Ka- 
ApaMM, b KOTopbix MHc|)opMauMn «o 6 paMnneT- 
cn» c/iywedHbiMn OKTeTaMM m, KpoMe Bcero 
nponero, yKa 3 biBaiOTcn MAC-aApeca OTnpa- 
BMTe/m m no/iynaTe/m. 


Oamh 3 aHMMaTe/ibHbm ct>aKT: npnopnTeT nep- 
BeHCTBa KOMnaHMM Xerox, KOTopbiPi ceroAHn 
MHorne nbiTaiOTcn ocnapMBaTb, 6 bm HaBcer- 
Aa coxpaHeH He cmnbKO topMAMnecKM, 
CKO/lbKO TeXHO/lOrMHeCKM. fle /10 B TOM, HTO 
MAC-aApeca, Ha yHMKa/ibHOCTM KOTopbix no- 
CTpoeHa bch TexHO/iornn Ethernet, BK/nona- 
IOT B ce 6 fl MAeHTM(J)MKaTOp np 0 M 3 B 0 AMTe/lH 
(Organizationally Unique Identifiers). Tan bot 
H y/ieBoPi (caMbiPi nepBbiPi) MAeHTM 4 )MKaTop 
HaBenHO 3 ape 3 epBMpoBaH 3 a KOMnaHnePi 
Xerox. 
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» mowho 6 bmo ncnojib 30 BaTb BMTyio napy Tpe- 
Tben KaieropMM. OflHaKO npaKTMHecKan pea- 
nv\3au,m 3 aTpyAH*uiacb TeM, hto Rnn ycnew- 
hom opraHM 3 ai 4 MM ceieBoro B 3 aMMOAeMCTBM 5 i 
Heo 6 xOAMMO 6 blJ 10 MOAM(j}MI 4 MpOBaTb npoTO- 
KOJ 1 C| 3 M 3 MHeCKOrO ypOBHfl. 

rio3TOMy Han6o^ee nepcneKTMBHOM OKa- 
3a/iacb pea/iM3aun5i 100Base-TX, KOTopaa xo- 
Tfl m Mcno/ib30Ba/ia Ka6e/ib UTP He HMwe nn- 
tom KaieropMM, ho 3aAGMCTBOBa/ia Bee Te >Ke 
ABe napbi m OT/iMna/iacb ot «K/iaccMHecKOM» 
lOBase-T cfiopMaTOM nepeAaBaeMoro KaApa m 
BpeMeHHbiMM MHTepBa/iaMM. n pM 3 tom a6co- 
jik)tho HeM3MeHHbiMM ocraBa/iMCb napaMeipbi 
a/iropMTMOB AOdyna. 

no/ib30BaTe/iM OTpearnpoBa^M Ha noaB- 
zieHMe hoboto «6biciporo», mjim FastEther- 
net, aobo/i bHo CBoeo6pa3Ho. HecMOTpa Ha 
to hto 6ojibiuafl nacTb aMepMKaHCKMx ceieM 
6bma CAe/iaHa Ha UTP TpeTbeM KaieropMM, 
caMyfo 6o/ibiijyK) nony/mpHOCTb npMo6pen 
BapMaHT 100Base-TX, KOTopbm Bnoc/ieACT- 
bmm Ran Hanaro Ae/iOMy ceMeMCTBy TaK Ha- 
3biBaeMbix X-noAo6Hbix Ethernet (100Base- 
TX m 100Base-FX). 



FastEthernet 

Ctohkm 3 peHM 5 i KOHeHHoro nojib 30 Baie/m 
Me>KAy OT140M — «K/iaccMHecKMM» Ethernet — 
m ero ompbicKOM — FastEthernet — cxoactb 
ropa 3 AO 6ojibwe, neM pa 3 /iMHMM. OAHaKO b tot 
MOMeHT, KorAa cnep,Mc|3MKai4M5i 802. 3u e^e 
TO/ibKO 3 apo>KAajiacb, cpeAM ee pa 3 pa 6 oTHM- 
kob lujim >KapKMe cnopbi no noBOAy Ae/iecoo6- 
pa 3 HOCTM MCn 0 Jlb 30 BaHMfl KOJlJlM 3 MOHHOrO Me- 
TOAa. I/lx MHMAMaiopaMM BbiCTyna/iM oahm m 3 
CaMbIX aBTOpMTeTHbIX H/ieHOB KOHCOpAMyMa — 
KOMnaHMM FlewLett-Packard m AT&T. I/Imchho 
ohm npeA/io>KM^M BMecTO CDMA/CD Mcno/ib 30 - 


BaTb HOBbm MeTOA Demand Priority, KOTopbm, 
c oahom CTopoHbi, cyiAecTBeHHO MeH nn a/iro- 
Pmtm ceieBoro o6MeHa, ho c ApyroM CTopoHbi, 
npM cooTBeTCTByfoiAeM «o6BA3Ke» Morycnew- 
ho npMMeH5iTbcn m b cyiAecTByfoiAMx ceiax. 

Flo HecMOTp^ Ha xopoiuMe nepcneKTMBbi 
Demand Priority, b FastEthernet Bce-TaKM pe- 
LUM/1M COXpaHMTb B03M0>KH0CTb B03HMKH0Be- 
HM51 KOJ1J1M3MM, OAHaKO npMAyMa/lM 3(f)C|3eKTMB- 

Hbie MexaHM3Mbi 6opb6bi c hmmm. HanpMMep, 
npM3HaKOM CBo6oAHoro coctoahma cpeAbi B 
Fast Ethernet BMecTO OTcyTCTBMfl cvwnana cra- 
na nepeAana cMMBO/ia Idle (He 3aH*iTo). » 



MeTOAbi peuiemifl npo6/ieM 


C/iywaeM Hecymyio m o6Hapy>KMBaeM kojijim 3 mm 


Ochobhom HeAOCTaTOK Ethernet — CHMweHMe 6 bm BBeAeH TpeTMM nociy/iax KOTopbiPi tobo- peAanM. Ec/im y3e/i He ycne/i ocyLAecTBMTb ne- 


CKOpOCTM npM OAHOBpeMeHHOM nOAK/llOHeHMM 
Oo/ibLuoro HMC/ia no/ib 30 Baie/ieM — onpeAe- 
/meTcn TexHO/iomeM MHO>KecTBeHHoro Aocrry- 
na c npocnyiuMBaHMeM HecyiAePi m obHapywe- 
HMeM KO/ 1 / 1 M 3 MM (Carrier Sense Multiple 
Access with Collision Detection — CSMA/CD). 
3 tot MeTOA 6 a 3 MpyeTcn Ha Tpex ocHOBHbix 
no/io>KeHMnx. nepBoe — «Bce y 3 /ibi pa 3 Ae/m- 
iot oOiuyio cpeAy nepeAanM» — BbneKaeT He- 
nocpeACTBeHHO M 3 caMOM MAeo/iomM Ether- 
net. BTOpoe — «OAMH TOBOPMT — Bee 
c/iyiuaK)T» — TpeOyeT m nanmm MexaHM 3 Ma 
oOHapyweHMH Toro, hto «roBopMT» mmchho 
oamh, m cnocoOoB npeAOTBpaiAeHMH OAHOBpe- 
MeHHOM nepeAanM. PlMeHHO Rnn stmx ue/iePi 


Pmt, hto nepeAana MO>neT ocyiAecTB/mTbcn 
ziMLUb b TMLLiMHe. B c/iynae OAHOBpeMeHHoro 
Hana/ia nepeAanM (ko/i/im 3 mm) npouecc 6 /iokm- 
pyeTcn m B 0306 H 0 B/meTcn nepe 3 c/iynaMHO 
onpeAe/meMbiM npoMe>KyTOK BpeMeHM. 
OAHaKO, KaK boamtch, b CTaHAapie ecTb m mc- 
K/iiOHeHMH. JRnn CKopociePi, npeBbiiuaioiAMx 
100 M 6 mt/c (FastEthernet m Gygabit Ether- 
net), npeAycMOTpeHa B 03 M 0 >KH 0 CTb paOoTbi b 
TaK Ha 3 biBaeM 0 M burst-mode. B stom c/iynae 
oamh y 3 e/i MomeT nepeAaBaTb 6 e 3 nepepbiBa 
HecKO/ibKO naneTOB. ripoMe>KyTKM Me>KAy 
HMMM 3 anO/lHflfOTCfl 6 MT 8 MM paCLUMpeHMfl, KO- 
TOpbie He HB/ 1 HIOTCH MH(|)OpMaUMOHHblMM, OA- 
HaKO no 3 BO/imoT yAep>KMBaTb npMopMTeT ne- 


peAany 3 a oTBeAeHHbm eMy npoMe>nyTOK Bpe- 
MeHM (burst limit), to TaKMe naneTbi OTbpacbi- 
BaiOTcn. 

B KanecTBe a/ibTepHaTMBbi CSMA/CD kom- 
naHMHMM Fi ewlett- Packard m AT&T 6b\n 
npeA-no>KeH MeTOA Demand Priority, KOTopbm 
noApa 3 yMeBaeT o 6 c/iy>KMBaHMe 3 anpocoB 
CTaHUMM Ha nepeAany b cneuMa/ibHOM cJ)yHK- 
UMOHa/ibHOM 6 /iOKe penMTepa no npMHUMny 
UMK/iMnecKOM OHepeAM. nocne no/iyneHMn 
3 anpoc, oc|)opMneHHbiM b BMAe cneuMa/ibHO- 
ro KaApa, nepeAaeicn b nopT, k KOTopoMy 
noAK/ifoneH aApecaT. B HacTomuee BpeMn 
MeTOA pea/iM 30 BaH b CTaHAapie lOOVG-Any 
LAN (IEEE 802.12). 
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c e t e b bi e TexHO/iornn 




802.3i lOBase-T 

802. 3u 100Base-T 

! 

noAypoBeHb LLC (802.2) 

= noAypoBeHb LLC (802.2) 

i 

noAypoBeHb AOCTyna 

noAypoBeHb AOCTyna 

1 

k epeAe MAC 

k epeAe MAC 

1 

a 


Cor/iacoBaHMe 




/ 





I/I HTepcJaePic Mil \ 

/ 



I/I HTepcfaePic AUI 

noAypoBeHb i 

KOAMpOBaHM51 




noAypoBeHb (|DM3MHeCKOrO 

-O 

x 



npMcoeAMHeHM5i 

O) 

GO 

o 

\ 

/ 

noAypoBeHb 33BMCMMOCTM 

CL 


1 

cj)M3MHecKOM cpeAbi 

u 

noAypoBeHb c|)M3MHeCKOrO 

noAypoBeHb aBToneperoBopoB 

CD 

IT 

S 

npMcoeAMHeHMfl 

o ckopoctm nepeAaHM 

n 

s 

e 

Pa3i>eM 

Pa3-beM 

Pa 3/1 mh ms b pea^M3auMM ypoBHen MOAe/m ISO-OSI rj\b Ethernet h Fast Ethernet 



» Ho caMbiM Ba>KHbiM npemviymecTBOM Fast- 
Ethernet ABM/iocb to, hto BpeMeHHbie 1/1 mep- 
Ba/ibi, OTBefleHHbie A/i5i nepeAanM KaApa m 
A/1J1 nay3bi Me>KAy hmmm, 6bi/iM coKpaiAeHbi Ha 
nop/iAOK: BMecTO 100 hc Ha 6m m 9,6 mkc Ha 
nay3y — 10 hc m 0,96 mkc cooTBeTCTBeHHO. 

0co6oro ynoMMHaHH/i 3ac/iy>KMBaeT cxeMa 
«aBToneperoBopoB no npMH/iTMK) pe>KMMOB 
pa6oTbi nopia» (Auto-negotiation), pe/ib ko- 
topom — o6ecneHeHne Han6o/iee 3cf)c|DeKTMB- 
hoto pe>KMMa pa6oibi Me>KAy y3/iaMM Ethernet 
m FastEthernet. ripu 3tom cxeMa MO>KeT onpe- 
Ae/i/iTb He TO/ibKO Han6o/iee noAxoA/nuyfo 
CKOpOCTb (10 1/1 /1M 100 M6 mt), HO M Bbl6npaTb 
no/iyAyn/ieKCHbm pe>KMM m/im pe>KMM no/iHoro 
Ayn/ieKca. 

Gigabit Ethernet 

no 6o/ibiuoMy cneiy, Aa>Ke ceroAH5i 100- 
Mera6MTHbie cein ycrpaMBaiOT 6o/ibWMHCTBO 
no/ib30Baie/ieM. Ho pa3pa6oTHMKM m /iMAepbi 
pbiHKa, noxo>Ke, He HaMepeHbi noBTop/iTb cm- 
TyauMK), KorAa ceTb He ycneBa/ia 3a >Ke/ie30M. 
HaBepHoe, mmchho noaTOMy b 1996 roAy Te- 
nepb y>Ke n ohtm ziereHAapHa/i 3Com CHOBa 
Bbidynmia b po/iM OAHoro M3 MHMAMaTopoB 
C03AaHi/m KOHCopunyMa Gigabit Ethernet Alli- 
ance (GEA), b KOTopbiM, OAHaKO, Ha 3tot pa3 
BOiii/ii/i i/i KpynHbie npon3BOAme/in KOMnbio- 
TepHoro o6opyAOBaHM5i — Intel, Bay Net- 
works, Cisco i/i Sun. 

CaMbiM MHTepeCHbIM CfiaKTOM B MCTOpi/IM 
Gigabit Ethernet 5iB/i5ieTC5i to, hto npM pa3- 


pa6oTKe oc|)Mi4Ma/ibHoro CTaHAapTa IEEE 
802. 3z ncno/ib30Ba/incb He TO/ibKO onbiT m 
yMbi cnepi/iazii/icTOB, ho m cpeACTBa MaTeMaTM- 
necKoro MOAe/inpoBaHM5i — 53 3 bi k C i/i naKeT 
Matlab. TaKMM o6pa30M, rnra6nTHbm Ether- 
net CTa/i nepBOM cjDyHAaMeHTa/ibHo ceTeBoPi 
TexHo/iorneM, KOTopa/i no5iBM/iacb He «Ha 
KOHHMKe nepa», a npaKTMnecKM b HeApax 
KOMnblOTepHblX CI/lCTeM. MO)KeT 6blTb, MMeHHO 
no3TOMy OHa 5iB/meTC5i Ha ceroAH5HUHMM mo- 
MeHT xopoiuo npocHMTaHHOM, ho nonaAaeT He 
coBceM «b Aec/iTKy», ec/iM 6paTb bo BHi/iMa- 
Hkie /iori/iKy pa3BMTM/i coBpeMeHHbix ceTePi. 

0t/imhm5i rnra6nTHoro Ethernet 3aK/noHe- 
Hbl B OCHOBHOM B pea/lM3aUMM TaK Ha3blBae- 
moto «cpeAO h e33B Men mo ro i/iHTepc|3ePica», 
KOTopbiM 3Aecb MMeHyeTC/i KaK GMII (Gigabit 
Media Independent Interface). I/Imchho oh 
OTBenaeT 3a B3anMOAePicTBMe Me>KAy ypoB- 
HeM MAC m ypoBHeM cj)i/i3MHecKOM cpeAbi. 
GMII MMeeT 8-6nTHbie npneMHMK m nepeAaT- 
hmk, a TaK>Ke BbiAaeT b cpeAy Asa c/iy>Ke6- 
Hbix cMTHa/ia — h a ji i/i h i/i e HecyiuePi m OTcyT- 
CTBMe K 0/1 /I l/l 3 1/1 M. 

B KanecTBe c|)n3MHecKOM cpeAbi Gigabit 
Ethernet MO>KeT ncno/ib30BaTb KaK onTOBO- 
/iokho c pa3/i 1/1 H H bl M 1/1 XapaKTepMCTMKaMM /ia- 
3epoB (lOOOBase-LX m lOOOBase-SX), TaK m 
3KpaHi/ipoBaHHyio (lOOOBase-CX) m/im He- 
3KpaHi/ipoBaHHyio Bi/iTyio napy, b kotopom 3a- 
AePicTByiOTC/i Bee neTbipe napbi npoBOAHM- 
kob. 1/lMeHHO no3TOMy Ka6e/ib UTP AO/i>KeH 
6biTb He HM>Ke nmoPi KaTeropMM, a m3kcm- 


Ma/ibHoe paccTO/iHMe He ao/i>kho npeBbiiuaTb 
125 m A/i/i lOOOBase-CX m 250 m a/151 tm ra- 
6nTHoro Ethernet Ha HeaKpaHMpoBaHHoPi 
UTP (lOOOBase-T). 

Co6cTBeHHo roBop5i, HeKOTopbie a h a/i mtm - 
km CK/iOHHbi OTHOCMTbC5i k rMra6MTHOMy Et- 
hernet C M3P53AHOM AO/ieM CKenTMI4M3Ma. 3to 
CB513aHO C TeM, HTO, BO-nepBblX, 3TOM TeXHO/lO- 
tmm npucyiAM Te >Ke caMbie HeAOCTaTKM, hto m 
CTapuiMM, onpeAe/i5ieMbie HeM3MeHHocTbio 
npMHAMna «6opb6bi 3a cpeAy». KpoMe Toro, 
hm b OAHoPi M3 ceTePi Ethernet HeB03M0>KH0 
ynpaB/ieHMe KanecTBOM o6c/iy>KMBaHM5i, hto b 
epeAe C pa3HOCKOpOCTHblMM nOTOKaMM MO)KeT 
CTaTb cepbe3HOM npo6/ieMOM. 

10 I~ 6 ht — 3 to y>Ke 
He <|>aHTacTMKa 

Ha 3aKaTe npoiu/ioro TbiC5iHe/ieTM5i, a mmchho 
b 1999 roAy, cocT05i/iocb nepBoe 3aceAaHMe 
MHMAMaTMBHOM rpynnbi no pa3pa6oTKe Aec5i- 
TMrMra6MTHoro Ethernet — 10GEA (10 Giga- 
bit Ethernet Alliance). V\ CHOBa nepBa5i b 
cnMCKe ynacTHMA — HeyroMOHHa5i 3Com. Oc- 
HOBHoPi ue/ibio co3AaHM/i onepeAHoPi peMH- 
KapHauMM Ethernet CTa/ia nonbiTKa nepeHoca 
TexHO/iorMPi LAN b MHcfipacTpyKTypy ceTePi 6o- 
/ie BbicoKoro ypoBH/i. 3aKOHHM/iocb Bee 3 to 
B ecbMa aoctoPIhoPi pea/iM3auMePi, no/iyHMB- 
meM HaMMeHOBaHMe IEEE 802. 3ae. 

CeroAH 5 UUH 5 i 5 i ocHOBa a/ 151 10 Gigabit 
Ethernet — onTOBO/iOKOHHbiPi Ka 6 e/ib, koto- 
P bl Ml, KCT3TM, npMlil/lOCb MOAMCjDMAMpOBaTb 
cneuMa/ibHO A/i5i hobom CKopocTHoPi TexHO- 
/iotmm. HecMOTp/i Ha noHTM no/iyroAOByio 3a- 
Aep>KKy ot aHOHCMpoBaHHoro BbixoAa cneuM- 
((DMKaUMM, KOMnaHMM-npOM3BOAMTe/lM cyMe/iM 
npeACTaBMTb Ha pbiHOK OTAe/ibHbie MOAy/iM 
A/i5i pa 6 oTbi no HOBOMy CTaHAapTy, nepeBeA5i 
noHTM c|DaHTacTMHecKyK) CKopocTb nepeAaHM 
AaHHbix b pea/ibHyio n/iocKOCTb. HecMOTp5i 
Ha TO HTO B CaMOM CTaHAapTe peHb MAeT 
/lMiub 06 onTOBO/iOKHe, ceroAH5i y>Ke ony 6 /iM- 
K0B3Hbl MCC/ieAOBaHM51, KOTOpbie AOKa3blBa- 
K)T B03M0)KH0CTb AOCTM)KeHM51 AGC51TMrMra- 

6mthoP1 ckopoctm m Ha bmtom nape, fl/m » 
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» 3T0T0 Heo6xOflMMO / HT 06 bl BC51 CymeCTByK)- 
u\an Ka6e/ibHafl crpyKTypa 6bma nepeBefleHa 
Ha UTP KaieropMM 6. no opeHKaM 3KcnepTOB, 
3 to npon30MfleT npMMepHO k 2005 rofly. 


Ckopo hh 4>HHa/i? 

30 jieT Ethernet no MepKaM coBpeMeHHbix 
TeMnOB pa3BMTM51 IT-TeXHO^OrMM — 3T0 He 
npocro cpoK, 3 to Ae/iaa anoxa. 3a 3 to BpeMfl 
6a30Ba;i TexHo/iomfl nocrpoeHMA coBpeMeH- 
Hbix ceTePi M 3 MeHmiacb HacTO/ibKO, hto fla>Ke 
cam ee pa3pa6oTHMKM npM3HaiOT, hto ot M3- 
Hana/ibHoro Ethernet ocra/iocb oneHb Ma/io. 
Bo-nepBbix, p,nn o 6 ecneneHMfl KanecTBa 06 - 
CJiyWMBaHMfl M 6e30naCH0CTM COeflMHeHMM 
MOAMc(DMUMpoBaH cfiopMaT Ethernet-KaApa. 


70KTeT0B 


1 OKTeT 


6 OKTeTOB 


6 OKTeTOB 


2 OKTeTa 


46-15006 

OKTeTOB 


4 OKTeTa 


l"lpeaM 6 yjia 

Pa3fle^5iK)iAa5i «3an*iTafl» 
AApec no/iynaTe/ifl 
AApec OTnpaBMTe/i5i 
fl/iM Ha/TMn naKeTa 
flaHHbie MAC K/ineHTa 
PAD 
FCS 


Extension Field 


V 


b b 

M/iaAWHM 6 mt CrapuiMM 6 mt 

> 

Ei/iTbi b naKeTe nepeAafOTCfl c/ieBa HanpaBO 


(OopMaT KaApa Ethernet 


Bo-BTopbix, «6a30Bafl» CSMA/CD b ceroAHaw- 
HMX BbICOKOCKOpOCTHbIX CeTflX MMeeT coBep- 
meHHo hhom a/iropMTM pa6oTbi. MoweT 6biTb, 
eAHHCTBeHHOe, HTO OCTa/lOCb OTHOCMTe/lbHO 
HeM3MeHHbiM, — 3/ieKTpnHecKne xapaKTepMc- 
TMKM CMTHa/lOB. 


TeM He MeHee anoxa Ethernet okohhmtca 
ene HecKopo. flawe HecMOTpa Ha cepbe3Hyio 
KOHKypeHAMK) CO CTOpOHbl 6 ecnpoBOAHbix 
KOMMyHMKaui/iM, 3cf)npHa5i ceTb 6 bma m ocraeT- 
ca «pa 6 onePi /ioiuaAbK)» Ma/ibix ceTePi. 

■ ■ ■ Erop JleoHviAOB 



• 





AonojiHMTesibHan MHcpopiviauMn 


■1 




A/ibTepHaTMBbi Ethernet 


TokenRing. nonBHBiiiancH OAHOBpeMeHHO c 
Ethernet TexHO/iomn AOBO/ibHO AO/iroe BpeMH 
6bl/ia OAHMM H3 OCHOBHbIX KOHKypeHTOB. 1/lAen 
COCTOH/ia B TOM, HTOObl B CeTM, BbinO/lHeHHOPl 
no Tono/iornn «KO/ibuo», ot y3/ia k y3/iy nepe- 
AaBa/icn onpeAeneHHbiPi HaOop 6 mtob (Map- 
Kep), Ha3biBaeMbm token. KawAan CTaHUM a 
npMHMMaeT Mapnep, yAep>KMBaeT HeKOTopoe 
BpeMH m, ec/iM b TenyiAMPi momcht y Hee HeT 
HeoOxoAMMOCTM OTnpaB/iHTb AanHbie, nepeAa- 
eT ero Aa/ibiue. Ec/im we hcoOxoammo mhmljmm- 
poBaTb nepeAany, to CTaHUM a MOAnct)nuMpyeT 
Mapnep b MeTKy Hana/ia nepeAanM m HanMHaeT 
nocbi/iKy. CTaHUMH-no/iynaTe/ib, AOWAaBLUMCb 
Hana/ia noTOKa AaHHbix, npMHMMaeT hx, OAHa- 
ko naneTbi npoAO/iwaiOT CBoPi nyTb, nona He 
AOCTMTHyr CTaHUMM-OTnpaBHTe/in, KOTopan, 
yOeAMBLUHCb, HTO naKeT 6bl/l npMHHT, yHMHTO- 
waeT ero. MaKCMMa/ibHan CKopocTb nepeAanM 
cocTaBnneT 4 M6 mt/c b cootb 6 tctbmm c IEEE 
802.5, OAHaKO Ha 3aKJH0HMTe/ibH0M 3Tane 
pa3BMTMH CyiAeCTBOBa/lM pea/lM3ai4 MM, b koto- 
pbix CKopocTb 6bma yBe/iMneHa ao 16 M6 mt/c. 
FDDI (Fiber Distributed Data Interface), no- 
HBMBiuaHCH b 1980 roAy TexHO/iornn cbh 3 m 
no onTOBO/iOKOHHOMy KaOe/iio 6bma npeAHa3- 
HaneHa A-nn BbicoKOCKopocTHoro oOMeHa 
AaHHbiMM. B KanecTBe cpeAbi nepeAanM mc- 
no/ib30Ba/iocb AaoPiHoe Ko/ibuo, KOTopoe 
Morno oxBaTbiBaTb paccTOHHMn ao 100 km no 
nepMMeTpy. TexHO/iomfl HanoMMHaeT Token- 
Ring — TyT Towe Mcno/ib3yeTcn MexaHM3M ne- 
peAanM Mapnepa, ho BHyTpM KaHa/ia FDDI 
MOweT ObiTb opraHM30BaHO ABa bma 3 Tpa<t>M- 
Ka: CMHxpoHHbm, no/ioca nponycKaHMH koto- 


poro BbiAe/in/iacb nnn HenpepbiBHO nepeAaio- 
iamx CTaHUMPi, m acMHxpoHHbiPi, nepeAana ko- 
Toporo per/iaMeHTMpoBa/iacb BOCbMMypoBHe- 
BOPi CMCTeMOPi npMopMTeTOB. 

Apple Talk, Local Talk. KoMnaHMH Apple, koto- 
pan BcerAa m bo BceM CTpeMMTcn nocTynaTb 
no-CBoeMy, b Hana/ie 80-x toaob pa3pa6oTa/ia 
CBOPi CTeK npOTOKO/lOB, KOTOpblPi, eCTeCTBeHHO, 
paOoTa/i /lMLUb Ha oOopyAOBaHMM Toro we npo- 
M3B0ACTBa. Ma/ian nponycKHan cnocoOHOCTb 
Apple Talk (246 K6 mt/c) HeKOTopbiM o6pa30M 
KOMneHCMpOBa/iaCb B03M0WH0CTbK) pa6o™ 
npaKTMnecKM c /lioOoPi TexHO/iornePi opraHM3a- 
Umm KaHa/ia — ot BMToPi napbi (npaBAa, 3Kpa- 
HMpoBaHHoPi) ao onTOBO/ioKHa. B HacTomuee 
BpeMH ceTeBan annapaTypa Apple Mcno/ib3yeT 
paciuMpeHHbiM CTeK npoTOKO/iOB Apple Talk 
Phase II, b kotopom pea/iM30BaHbi HeKOTopbie 
AononHMTe/ibHbie bo 3 mowhoctm. 

ATM (Asynchronous Transfer Mode). OT/iMHMe 

3T0Pi TeXHO/lOTMM COCTOMT B TOM, HTO OHa eAMH- 

CTBeHHan paOoTaeT c npMMeHeHMeM noA- 
TBepwAeHMH ycTaHOBKM coeAMHeHMn. nepeA 
HananoM nepeAanM cneuMa/ibHbiMM npoueAy- 
paMM ycTaHaB/iMBaeTcn BMpTya/ibHbiM KaHa/i 
OTnpaBMTe/ib-no/iynaTe/ib, KOTopbiPi He MOweT 
6blTb MCnO/lb30BaH APyrMMM CTaHUMHMM. OAHO- 
BpeMeHHO b oahom cJ)M3MHecK0M KaHa/ie MO- 
ryr cyiuecTBOBaTb HecKO/ibKO BMpTya/ibHbix. 
nepeAana npoMexoAMT c noMOiAbio He6onb- 
LLiMx (53 6aPiTa) naneTOB, KOTopbie Ha3biBaiOT- 
cn nnePwaMM. B33MM0A6PicTBMe ocyiAecTB/in- 
iot KOMMyTaTopbi, npoM3BOAHiAMe ynpaBneHMe 
C nOMOlAbKD Ta6/1MI4, B KOTOpbie 3aH0CHTCH HO- 
Mep nopTa m MAeHTM(|)M KaTop coeAMHeHMH. 
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NETWORK n p m h u m n bi nocTpoeHMH c eie m 




Tono/iorMM 


an KapTa 


HaBepHoe, mhotmm He pa 3 npMxoflmiocb c/i bimaTb TepMMH «Tono/io- 
flaBanie pa 36 epeMCB, KaKOBO >Ke ero 3 HaHeHMe, KaKaa CBfl 3 b 
Me>KAy ncno/ib 3 yeMOM Tono/iornePi m ee napaMeipaMM npon 3 BOAMTe/ib- 
hoctm, 6 e 3 onacHOCTM m Hafle>KHOCTM m Kaxyio Tono/iormo Bbi 6 paTb. 


T ono/iorna (ot rpen. topos — «Mecro» m 
L ogos — «yHeHMe») — oto pa3fle/i Ma- 
TeMaTMKM, nOCB5imeHHbm M3yHeHMK) 
cj/eHOMeHa HenpepbiBHocm (BbipawafOLueroca, 
HanpMMep, b noH/iTMM npefle/ia). Mowho CKa- 
3aTb, hto Tono/iorna M3yHaeT cnoco6bi coeflM- 
HeHMfl pa3/lMHHblX CyLAHOCTeM Me>KAy co6om. 
fl/i/i Tono/iorMM He i/mefOT 3HaneHM5i pa3Mep m 
C|)O pMa 3TMX CyUHOCTeM, a Ba>KHO TO/lbKO TO, 
K3KMM o6pa30M OHM MOryT 6blTb COeflMHeHbl 
Apyr c ApyroM. ripMMeHMTe/ibHo k KOMnbKrrep- 
HblM CeTflM nOA TepMMHOM «T0n0/10rM51» nOA" 
pa3yMeBafOTC5i pa3/iMHHbie bmah coeAMHeHMM 
KOMnbfOTepoB Me>KAy co6om. 

THnbi ceTeebix Tonoiiorim 

Tono/iorMM KOMnbfOTepHbix ceiePi mo>kho onM- 
CblBaTb KaK C C|3M3MHeCKOM, TaK M C JlOTMHeC- 


kom ToneK 3peHM/i. 0M3MHecKan Tono/iorna 
onMCbiBaeT reoMeipMHecKoe pacno/io>KeHMe 
KOMnOHeHTOB KOMnbfOTepHOM CeTM. OAHaKO 
OHa OTHfOAb He 51BJ15ieTC51 KapTOM ceTM, a 
npeACTaB/i/ieT co6om Bcero ziMiub TeopeTMHec- 
KyK) KOHdpyKUMK), KOTopan rpac|)MHecKM ne- 
peAaeT c|3opMy m crpyKTypy ceTM. /lorMHecKaa 
Tono/iorna onMCbiBaeT B03M0>KHbie coeAMHe- 
HM5i Me>KAy napaMM KOHeHHbix ToneK ceTM, Ha- 
X0A/11AMMMC51 B COCTOflHMM B3aMMOAOMCTBM51 

Me>KAy co6om. 3Ta MHcfiopMauMfl 0Ka3biBaeTc/i 
no/ie3HOM npM onMcaHMM Ha6opoB KOHeHHbix 
ToneK, KOTopbie MoryT B3aMM0AeMCTB0BaTb 
Apyr c ApyroM, m npM onpeAe/ieHMM nanmm 
np/lMbIX c(DM3MHeCKMX coeAMHeHMM Me>KAy na- 
paMM KOHeHHbix TOHeK. 

B zioKa/ibHbix KOMnbfOTepHbix ceT/ix cyne- 
CTByeT TpM ocHOBHbix TMna ceTeBbix Tono/io- 


TMM — LUMHa, 3Be3Aa M KO/lbAO. B CeTflX C He- 
60/lblUMM KO/lMHeCTBOM y3J10B MoryT Mcno/lb- 
30BaTbc/i m Apyrne Tono/iorMM (HanpMMep, 
no/iHOCB/i3Ha5i Tono/iorna, rAe Bee y3/ibi ceTM 
coeAMHeHbi Me>KAy co6om), OAHaKO b coBpe- 
MeHHblX KOMnbfOTepHbix CeTflX MCnO/lb3yiOTC51 
MCK/noHMTe/ibHo TpM BbiiuenepeHMCJieHHbie TO- 
nO/lOrMM M MX npOM3BOAHbie M/1M COHeTaHM/1. 

l/lcno/ib3yeMa/i Tono/iorna 33 bmcmt ot c(dm- 
3MHeCK0M TeXHO/lOrMM, Ha 6a3e KOTOpOM CTpO- 
MTC/i zioKa/ibHafl ceTb. HanpMMep, b ceT/ix Ha 
6a3e TexHO/iorMM TokenRing, nepBOHana/ibHO 
pa3pa6oTaHHOM KOMnaHMeM IBM b 1970 roAy 
m ao cmx nop AB/iflioLAeMCfl oneHb pacnpocT- 
paHeHHOM, no onpeAe/ieHMio AO/i>KHbi Mcno/ib- 
30B3TbC5i KO/ibueBbie Tono/iorMM. Ho Ha npaK- 
TMKe o6biHHo npMMeH/ieTcn 3Be3AOo6pa3Hoe 
coeAMHeHMe, npMneM Bee KOHenHbie ycrpoM- » 
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» CTB3 nOflK/lfOHaKDTC^ K T3K Ha3blBaeMOMy «yCT- 
poPicTBy AOCTyna k MHorocraHAHOHHOH cein» 
(MSAU). TaK hto npn Bbi6ope Tono/iornn He- 
06x0flMM0 03HaK0MHTbCfl c AOKyMeHTaLinen 
Ha ncnojib3yeMbie ceieBbie TexHO/iornn, hto- 
6bi He OKa3aTbC5i b cHTyapnH, KorAa 3c|3c|DeK- 
TMBHocTb pa6oTbi ceTH 6yAeT KpaHHe hh3koh. 

/lomnecKMe Tono/iorim 

/lori/inecKafl Tono/iornu onpeAe/iueT pea/ib- 
Hbie nyTM abh^chhu cnrHa/iOB npn nepeAane 
AaHHbIX no HCnO/lb3yeMOH c|)H3HHeCKOH to- 
no/iornn. TaKMM o6pa30M, uornHecKau Tono- 
jiornfl onncbiBaeT nyTH nepeAaHH noTOKOB 
AaHHbix Me>KAy ceTeBbiMH ycrponcTBaMH. OHa 
onpeAe/ifleT npaBH/ia nepeAaHH AaHHbix b 
cyiAecTByioiAeM cpeAe c rapaHTHpoBaHHeM 
OTCyTCTBHU nOMeX, B/1M5UOIAMX Ha KOppeKT- 
HOdb nepeAaHH. 

llocKOJibKy uornHecKau Tono/iomu onncbi- 
BaeT nyTb h HanpaB/ieHHe nepeAaHH AaHHbix, 
OHa TecHo CB5i3aHa c ypoBHeM MAC (Media 
Access Control) MOAeun OSI (noAypoBeHb Ka- 
Ha/ibHoro ypoBHfl). fl/iu K3 >kaoh H3 cyiAecTBy- 
IOIAHX /lOTHHeCKHX TOnO/lOTHH CyiAeCTByiOT 
MeTOAbi KOHTpo/ifl AOCTyna k cpeAe nepeAann 
AaHHbix, no3BO/iflK)LAHe ocyiAecTB/iuTb mohh- 
TopHHr h KOHTpo/ib Bcero npouecca. 

B HacTOfliAee BpeMu cyiAecTByiOT Tpn 6a30- 
Bbie ziornnecKHe Tono/iornn: jiorHHecKau luh- 
Ha, /lornnecKoe Ko/ibuo h jiorHHecKau 3Be3Aa 
(KOMMyiauHfl). Ka>KAau H3 3 thx Tono/iornn 
o6ecneHHBaeT npeHMynecTBa b 33BHCHMOCTH 
OT Cn0C060B HCn0Jlb30BaHHfl. 

B HacTO^neH CTaTbe Mbi 6yAeM roBopHTb b 
ochobhom o c|DH3HHecKHx Tono/iornux. Heo6- 
XOAHMO nOMHHTb, HTO B OAHOH H TOH >Ke CeTH 
MoryT Hcno^b30BaTbC5i pa3Hbie cf)H3HHecKafl h 
uornnecKau Tono/iornn (HanpHMep, cf)H3HHec- 
Kau 3Be3Aa h jiorHHecKau mHHa). 

Ill mh H an Tono/iornn 

HanHeM c Han6ojiee npocron iuhhhoh Tono/io- 
THH, KOTOpyiO T3K>Ke Ha3blB3K)T JIHHeHHOH LUH- 
hoh h/ih MarncTpa/ibHOH Tono/iornen h KOTopau 
53B/i53eTC53 oahoh H3 Han6ojiee pacnpocTpaHeH- 


Hbix. B Hen Hcnojib3yeTCfl oahh Ka6e/ib, HMeHy- 
eMblH LUHHOH (HHOTAa T3K>Ke Ha3blBaeMblH Ma- 
rncTpa/ibio h/ih cerMeHTOM), KyAa noAK/uoHeHbi 
Bee KOMnbiOTepbi ceTH. B ceTH c Tono/iornen 
«iuHHa» KOMnbiOTepbi aApecyiOT AaHHbie koh- 
KpeTHOMy KOMnbiOTepy, nepeAaBau hx no Ka6e- 
/HO B BHAe 3/ieKTpHHeCKHX CHTHa/lOB. B HeKOTO- 
pbix LUHHHbix TexHO/iornux Hcno/ib3yeTCfl 6o/iee 
OAHoro Ka6e/iu, to ecTb ohh b coctouhhh noA- 
Aep>KHBaTb 6ojibiue OAHoro KaHaua, xotu Ka>K- 
AbiH Ka6e/ib no-npe>KHeMy ocraeTCfl oahhm Ka- 
Ha/iOM nepeAann. 

Ha KOHuax Ka6e/i53 AO/DKHbi 6biTb coma- 
cyioiAHe pe3HCTopbi, npeAOTBpaiAaioiAHe 
OTpa>KeHHe cnrHa/iOB. KorAa craHAHu ceTH 
nepeAaeT cnrHa/i b Ka6e/ib, 3 tot cnrHa/i pac- 
npocTpaHueTCu b o 6 ohx HanpaB/ieHHux. Ecjih 
comacyioiAHH pe3HCTop He ycraHOB/ieH, to 
CHTH a/l, AOCTHrafl KOHLja lUHHbl, H3MeH5ieT 
CBoe HanpaB^eHHe h ABHraeTCu k npoTHBono- 
/io>KHOMy KOHpy. B pe3y^bTaTe OAHa nepeAana 
MO>KeT no/iHOCTbK) 3axBaTHTb Bcio nouocy 
nponycKaHHu ceTH h npenuTCTBOBaTb nepeAa- 
He AaHHbIX APyrHMH CTaHAHflMH. 

B THnHHHOH IUHHHOH TOnO/lOTHH HCnO/lb- 
3yeTC5i eAHHCTBeHHbiH Ka6e/ib, He Tpe6yio- 
lahh ycTaHOBKH BHeLUHHx ycTpoHCTB (HanpH- 
Mep, KOHAeHTpaTOpOB) H COeAHHUIOLAHH Bee 
y3/ibi ceTH KaK paBHonpaBHbie ycTponcTBa. 

B IUHHHOH TOnOJlOTHH AaHHbie B BHAe 3/ieKT- 
pnnecKHx cnrHa/iOB nepeAaiOTC5i BceM kom- 
nbiOTepaM ceTH; OAHaKO HH^opMauHio 
npHHHMaeT ToubKO tot KOMnbioTep, aApec 
KOToporo cooTBeTCTByeT aApecy no/iynaTe/ifl, 
3aiuHc|3poBaHHOMy b 3 thx CHrHauax, npnneM 
b oahh MOMeHT BpeMeHH nepeAany bccth 



MO>KeT TOUbKO OAHH KOMnblOTep. B CB5I3H C 
3THM npOH3BOAHTe/lbHOCTb CeTH 33BHCHT OT 
KO/1 HHeCTBa KOMnblOTepOB, nOAKUIOHeHHblX K 
LUHHe. HeM 6o/ibiue KOMnblOTepOB, o>KHAaK)- 
iahx nepeAann abhhhx, TeM MeAJieHHee ceTb. 
OAHaKO KpoMe HHc/ia KOMnblOTepOB Ha 6bicT- 
poAencTBHe ceTH bjihaiot h HeKOTopbie Apy- 
rne (faKTopbi, b tom nnc/ie: 

► xapaKTepncTHKH annapaTHoro o6ecneneHH5i 
KOMnblOTepOB b ceTH; 

► nacTOTa nepeAann AaHHbix KOMnbiOTepaMH; 

► THn Hcnoub3yeMbix ceTeBbix npn/ioweHHH; 

► THn ceTeBoro Ka6eu5i; 

► paccTOAHHe Me>KAy KOMnbiOTepaMH b ceTH. 

LUHHa — naccHBHa^ Tono/iorH5i. 3 to 3Ha- 
hht, hto KOMnbiOTepbi TO/ibKO c/iyiuaiOT ne- 
peAaBaeMbie no ceTH AaHHbie, ho He ynacT- 
ByiOT b hx nepeMeiueHHH ot OTnpaBHTe/i5i k 
no/iynaTeuio. l1o3TOMy, ecun oahh H3 kom- 
nblOTepOB BbIHAeT H3 CTp05l, 3T0 He CKa>KeT- 
cfl Ha pa6oTe ocTa/ibHbix. 

B CBA3H C c|)H3HHeCKHMH OrpaHHHeHH5IMH 
iuhhhoh Tono/iornn ee Ae/iecoo6pa3HO hc- 
n0Ub30BaTb TO/lbKO B He6oUbLUHX UOKaUbHbIX 
ceT5ix. K HHC/iy aoctohhctb iuhhhoh Tonouo- 
THH MO>KHO OTHeCTH HH3KyiO CTOHMOCTb H npO- 
CTOTy nOAKUK)HeHH5l HOBbIX y3J10B. 0CHOBHOH 
ccfiepoH ee npHMeHeHH^i AB/iaiOTCfl HeAoporne 
OAHopaHroBbie ceTH. B 100-Mera6HTHbix h 6o- 
uee BbicoKOCKopocTHbix ceTflx 3Ta TonouorH5i 
He npHMeH5ieTC5i, nocKO/ibKy b hhcuo ee HeAO- 

CT3TK0B BXOA^T HH3K35I npOH3BOAHTe/lbHOCTb, 
C/ia6a5l H3Ae>KHOCTb H C/10>KH0CTb AMarHOCTH- 
KH. OCHOBHbIM >Ke MHHyCOM 5HB/15HeTC51 TO, HTO 
npn pa3pbme huh noBpe>KAeHHH ceTeBoro Ka- 
6euu H3 CTpOU BbIXOAHT BCU CeTb. KOMnblOTe- » 



Tono/iorim «3Be3fla» 


CHIP 


SPECIAL 


Ne 7 


42 


NETWORK npMHUMnbi nocTpoeHMH ceie m 




» pbi ociaHyTCfl pa 6 oTOcnoco 6 HbiMM, ho nepefla- 
na flaHHbix Me>KAy hmmm 6 yAeT HeB 03 M 0 >KHa. 

XoT5i b HacTO^mee BpeM/i wMHHa/i Tono- 
norvin HenacTO ncno/ib3yeTCfl npM co3AaHMM 
jioKa/ibHbix ceTeM, y Hee Bee >Ke ecTb CBoe 
npMMeHeHkie. I/Imchho Ha 3 tom Tono/iorMM 
OCHOBaHO COeAMHeHMe 6o/lbWMHCTBa cmc- 
TeMHbix KOMnoHeHTOB m nepMc|DepMMHbix yCT- 
poMCTB bo BHyipeH Hen apxmeKType kom- 
nbKDTepa (3a MCK/uoneHMeM ycTpoMCTB Ha 
6a3e lUMHbi USB). 

3 se 3 AOo 6 pa 3Hafi Tonojiornsi 

ZloKa/ibHbie ceTM 3 Be 3 AOo 6 pa 3 HOM Tono/iorMM 
o 6 lDeAMH^K)T ydpOMCTBa CeTM, KOTOpbie KaK 
6 bi pacxoAflTCfl M 3 ueHTpa/ibHoro y 3 /ia. Mho- 
me roBop/iT 0 Tono/iorMM « 3 Be 3 Aa», MMe/i b 
BMA y cf)M 3 MHecKoe 3 Be 3 AOo 6 pa 3 Hoe pacno/ 10 - 
>KeHMe KOMnbKDTepoB, npMTOM hto pea/ibHaa 
Tono/iorna He MMeeT c 3 tmm HMHero o 6 iAero. 

B KanecTBe ueHTpa/ibHoro y 3 /ia b ceT/ix 3 Be 3 - 
AOo 6 pa 3 HOM TonojiorMM BbicrynaiOT KOHueHT- 
paiop mjim KOMMyiaiop. Tono/iorna onpeAe- 
ji/ieT He reorpacfiMHecKoe pacno/io>KeHMe 
KOMnbfOTepoB, a nyTM m nop^AOK npoxo>KAe- 
hma AaHHbix. 3 Be 3 Aa OT/iMHaeTca TeM, hto He 
npeAOCTaB/ifleT bo 3 mo>khoctm AayM KOMnbio- 
TepaM b ceTM o 6 MeHMBaTbc/i AaHHbiMM MHane, 
neM c noMOiAbfo ueHTpa/ibHoro y 3 /ia, Bbicry- 
nafoiAero nocpeAHMKOM. 

B ceTflx c Tono/iomePi «3Be3Aa» noAK/ifo- 
neHMe Ka6e/i5i m ynpaB/ieHMe KOHcf)Mrypai4MePi 
ceTM AeHTpa/iM30BaHbi. Ho ecTb m HeAOcra- 
tok: TaK KaK Bee KOMnbiOTepbi noAK/uoneHbi k 
ueHTpa^bHOMy y3/iy, ajia 60/ibiuMx ceTePi 3Ha- 
HMTe/ibHo yBe/iMHMBaeTC5i pacxoA Ka6e/i5i. 



Tono/iomsi abomhog K0/ibi40» 

K TOMy we, ec/iM AeHTpajibHbiPi y 3 e/i BbiPiAeT 
M 3 crpo/i, HapyiuMTCfl pa 6 oTa BcePi ceTM, no- 
CKO/ibKy oh BcerAa ynacTByeT b o 6 MeHe AaH- 
HbiMM Me>KAy AByMfl KOMnbioTepaMM. flaHHbie 
KOMnbiOTepa-OTnpaBMTeAfl CHana/ia Aocmra- 
k)t ueHTpa/ibHoro y 3 /ia, a jiMWb 3 aTeM TpaHc- 
AMpyiOTCfl noc/ieAHMM KOMnbiOTepy-nojiyHaTe- 
ji no . Ha nepBbiPi B 3 r/i 5 iA AaHHaa Tono/iorM/i 
KaweTCfl He c/imiukom yAo 6 HoPi, OAHaKO b 
A aHHOM c/iynae HecKO/ibKO KOMnbioTepoB b 
ceTM MoryT BecTM nepeAany AaHHbix oaho- 
BpeMeHHO, B TO BpeMfl KaK LUMHHafl M KO/lbAe- 
Baa Tono/iorMM b KawAbiM momcht BpeMeHM 
B bl Ae /151 K)T TO/lbKO OAMH KOMnblOTep, KOTOpO- 
My no 3 BO/ieHO nepeAaBaTb AaHHbie. 

B Tono/iorMM «/iorMHecKa 5 i 3 Be 3 Aa» mc- 
noAb 3 yeTC 5 i mctoa KOMMyTaAMM, o 6 ecneHM- 
BaioiAMM orpaHMHeHMe pacnpocrpaHeHM* 
CMrHa/ia b cpeAe nepeAaHM b npeAe/iax HeKO- 
TopoPi ee nacTM. MexaHM 3 M TaKoro orpaHMHe- 
HM 51 53 B/ 15 ieTC 51 OCHOBOnOJiaraiOLAMM B Tono/io- 
tmm «/iorMHecKa 5 i 3 Be 3 Aa». 

B HMCTOM BMAe KOMMyTaAMJl npeAOCTaB/i/i- 

eT BbiAG/ieHHyio jimhmio nepeAaHM AaHHbix 
K 3 )kaom CTaHAMM. KorAa OAHa craHAMfl nepe- 
AaeT CMrHa/i Apyrcm, noAK/iiOHeHHOM k TOMy 



>Ke caMOMy KOMMyTaTopy, to KOMMyTaTop ne- 
peAaeT cnrHa/i TO/ibKO no cpeAe nepeAaHM 
AaHHbix, coeAMHflioiAePi btm ABe craHAMM. llpM 
TaKOM nOAXOAe B03M0)KHa OAHOBpeMeHHa5l 
nepeAana AaHHbix Me>KAy HecKO/ibKMMM napa- 
mm MaiuMH, TaK KaK AaHHbie, nepeAaioLAMec/i 
Me>KAy ZlK)6blMM A B yM5l CTaHAMflMM, OCTaiOTCfl 
«HeBMAMMblMM» RHA APYI"MX nap CT3HI4MM. 

3 Be 3 AOo 6 pa 3 Hbie Tono/iorMM cra/iM BeAy- 
iamm TMnoM Tono/iomPi b coBpeMeHHbix ao- 
KaAbHblX CeTflX. ripMHMHOM MX nony/i 5 ipHOCTM 
53 B/153 HOTC 53 m 6 KOCTb, MaClilTa 6 MpyeMOCTb M He- 
BbicoKaa CTOMMOCTb. B HMC/io npeMMynecTB 
ceTePi 3 Be 3 AOo 6 pa 3 HOM Tono/iorMM T 3 K>Ke bxo- 
AflT 6 o^ee BbicoKa^ nponycKHa 5 i cnoco 6 HOCTb 
M 0 TKa 30 yCT 0 MHMB 0 CTb no CpaBHeHMK) C LUMH- 
HoPi m KO/ibAeBoPi Tono^orM^MM, yAo 6 cTBO 
n OAK /1 K)HeHM 5 l HOBbIX yCTpoPiCTB, B 03 M 0 )KH 0 CTb 
MCn 0 /lb 30 BaHM 51 KOMMyTaTOpOB BMeCTO KOH- 
ueHTpaTopoB m zierKOCTb co 3 AaHM 5 i noAceTeM. 

1/1 3 HeAOCTaTKOB 3 Be 3 AOo 6 pa 3 HOM Tono/iorMM 
CTOMT OTMeTMTb 33 BMCMMOCTb pa 60 T 0 Cn 0 C 06 - 
hoctm ceTM ot cocto/ihm/i ueHTpa/ibHoro y 3 /ia 
(noBpe>KAeHMe ueHTpa/ibHoro y 3 /ia BbiBOAMT 
M 3 CTpo/i bck) ceTb), 6 o/ibiuoPi pacxoA Ka 6 e/i 53 
m 60 /iee BbicoKa/i CTOMMOCTb no CpaBHeHMK) c 
iumhhom Tono/iorMePi. 

B noc/ieAHMe roAbi no 53 bmjic 53 ene oamh 
npMMep ceTM co 3 Be 3 AOo 6 pa 3 HoPi Tono/iorM- 
ePi. 3 to yHMBepca/ibHa/i noc/ieAOBaTe/ibHa/i 
lUMHa (Universal Serial Bus, USB). B c/iynae 
c USB Mbi MMeeM He HMcryio 3 Be 3 Ay, a BeTB/i- 
neec/i AepeBO, b kotopom CMTHa/i ot k 3 >kao- 
ro ycTpoPicTBa b KOHue kohaob aoxoamt ao 
K opHeBoro KOHueHTpaTopa. Ka 6 e/ibHa 5 i cxe- 
Ma b USB TO>Ke oco 6 eHHa/i: OAHa BMTa/i napa » 
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» AJifl AaHHbix, a Apyraa — f\nn nmaHMfl yn- 
paBJlfleMblX yCTpOMCTB. 

Koiibiiesaii Tono/iomq 

CeTM c KO/ibueBOM TonojiorneM npeAcraB/ifliOT 
co 6 oPi OAHopaHroBbie ceTM, rAe KawAbiPi KOM- 
nbiOTep noAK/ifonaeTCfl k o 6 meMy ceieBOMy 
Ka 6 e/ibHOMy KO/ibuy, no KOTopoMy nepeAaiOT- 
cn AaHHbie, m c|DyHKUMOHMpyeT KaK noBTopM- 
Te/ib, npMHMMaa m OTBenaa Ha aApecoBaHHbie 
eMy naKeTbi. OcHOBHbiM npMHijMnoM nepeAaHM 
AaHHbix b ceTflx c KO/ibueBOM Tono/iomeM ab- 
jifleTCfl nepeAana MapKepa. 3 tot npMHLjMn 3 a- 
K/iioHaeTCfl b noc/ieAOBaie/ibHOM nepeAane 
MapKepa ot OAHoro KOMnbKrrepa k ApyroMy ao 
Tex nop, noKa ero He no/iynm KOMnbiOTep, ko- 
Topbm xoneT ompaBMTb AaHHbie. KoMnbiOTep- 


ompaBme/ib M 3 MeH 5 ieT MapKep, noMenaeT b 
A aHHbie 3 /ieKTpoHHbiM aApec KOMnbKrrepa- 
no/iynaTejifl m nocbmaeT mx no KO/ibpy. 

flaHHbie npoxoA^T nepe 3 HecKOJibKO kom- 
nbiOTepoB, noKa He AOCTMrHyT Toro, Hen aApec 
coBnaAaeT c aApecoM no/iynaTejifl. l 1 oc/ie 3 to- 
ro npMHMMaioiAMM KOMnbiOTep nocbmaeT nepe- 
AaioiAeMy coo6iAeHne, b kotopom noATBep>KAa- 
eT npkieM AaHHbix. llojiyHMB noATBep^AOHMe, 
nepeAaioiAMM KOMnbiOTep C 03 AaeT hobum Map- 
Kep m B 03 BpaiAaeT ero b ceTb. nepeAana Map- 
Kepa He OTHMMaeT MHoro BpeMeHM m npaKTMne- 
ckm He B/iMfleT Ha nponycKHyio cnoco 6 HOdb 
ceTM. Ko/ibuo, b kotopom pMpKy/iMpyeT MapKep, 
MO>KeT MMeTb pa 3 Mep OT HeCKOJlbKMX CaHTMMe- 
TpOB AO HeCKOJlbKMX KMJlOMeTpOB. B nepBOM 
c/iynae annapaTypa KO/ibua cocpeAOToneHa b 


npeAe/iax oahom n/iaTbi b He6o/ibiuoM Kopnyce, 
k nopTaM KOToporo c noMOiAbio Ka6e/iePi noA- 
KJlKHaiOTCfl y3/ibi ceTM. 

OCHOBHbIM npeMMyneCTBOM KOJlbAeBOM 
TOnO/lOTMM 53 B/ 1 53 eTC 53 OTCyTCTBMe nOTepM 
CMTHa/ia, a HeAOCTaTKaMM — HM 3 K 351 0 TKa 30 - 
ycTOMHMBOCTb m Heo6xoAMMOCTb pa 3 pbiBa 
ceTM AJlfl A 06 aB^eHM 5 l HOBbIX y 3 J 10 B. TaKMM 
o 6 pa 30 M, KOJibAeByio Tono/iorMio mo>kho 
npMMeHflTb npM C 03 A 9 HMM HaAe>KHblX BblCO- 
KOCKOpOCTH bIX CeTeM, paCLUMpeHMe KOTOpbIX 
He n/iaHMpyeTCfl. 

Bu6op TononorMM 

klTaK, KaKyio >Ke Tono/iomio Bbi6paTb? Bo- 
nepBbix, Bbi6op Tono/iorMM 33 bmcmt ot Tpe6o- 
B 3 HMM. Ec/IM Bbl C06MpaeTeCb C 03 AaTb ceTb M 3 » 


m 


Aono/iHMTe/ibHan nH(|>opMauiin 


Jlymuue npoM3BOAHbie 

PaciuMpeHHaq 

3Be3AOo6pa3Han Tono/iomn 

B paciuMpeHHOM 3 Be 3 A 006 pa 3 H 0 M Tono/io- 
TMM pa60HMe CT 3 HLJMM nOAK/llOHaiOTCfl k He- 
CKO/lbKMM KOHUeHTpaTOpaM, KOTOpbie, B 
cbok) onepeAb, noAK/nonaiOTcn k OAHOMy 
ueHTpa/ibHOMy KOMMyTaTopy. OneBMAHbiMM 
AOCTOMHCTBaMM TaKoPi Tono/iorMM HB/lfllOTCfl 
3 K 0 H 0 MMH Ka6e/in, noAAepwKa 6o/ibiuero 
HMC/ia y 3 /iOB (no cpaBHeHMio c npocToPi 
3 Be 3 A 006 pa 3 H 0 M TOnO/lOTMePi) M 60/iee Bbl- 
COKan 0 TKa 30 yCT 0 MHMB 0 CTb (npM BbIXOAe M 3 
CTpon ueHTpa/ibHoro y 3 /ia ocTa/ibHbie koh- 
ueHTpaTopbi npoAO/i>KaK)T pa6oTaTb b jio- 
Ka/ibHOM pe>KMMe, a npM BbixoAe M 3 CTpon 
oahoto M 3 KOHueHTpaTopoB ocTa/ibHbie no- 
npe>KHeMy ocTaiOTcn o6"beAMHeHHbiMM b 
ceTb). HeAOCTaTKaMM TanoPi Tono/iorMM hbjih- 
iotch BbicoKan ueHa m HeB 03 M 0 >KH 0 CTb mc- 
no/ib 30 BaHMn 60/iee neTbipex KOHueHTpaTO- 
poB 6 e 3 npMMeHeHMn KOMMyTauMM (comac- 
ho npaBM/iy, no KOTopoMy KO/iMnecTBO no- 
BTopMTe/iePi Me>KAy AByMn y 3 /iaMM He MO>KeT 
npeBbiiuaTb neTbipex). 


AByKO/ibueean Tono/iomn 

KaK BMAHO M3 Ha3BaHMn, 3Ta TOnO/lOrMH 
npeACTaB/ineT co6oPi ABa KO/ibua, nepBoe M3 

KOTOpbIX HB^neTCH OCHOBHbIM, 3 BTOpoe MC- 
no/ib 3 yeTcn TO/ibKO npM c 6 oe Ha nepBOM. 
n pen MymecTBOM TaKOM Tono/iorMM nB/ineTcn 
6 o/iee BbicoKan 0 TKa 30 ycT 0 Pi h m BOCT b, r/iaB- 
HblM HeAOCTaTKOM — BblCOKaH CTOMMOCTb M 
6 o/ibLUMM pacxoA Ka 6 e/in. 

MepapxiinecKMe Tono/iorMM 

CeTM, b KOTopbix pea/iM 30 BaHa KO/ibueBan 
Tono/iornn, MoryT 6biTb pacujMpeHbi nyTeM 
MepapxMnecKoro coeAMHeHMn HecKO/ibKMx 
KO/iei4 6 e 3 CHM>KeHMH MX np 0 M 3 B 0 AMTe/lbH 0 C- 
tm. BMecTO KO/ibueBoPi Tono/iorMM b KanecT- 
Be Tono/iorMM BToporo ypoBHn MO>KeT mc- 
no/ib 30 BaTbcn 3 Be 3 AOo 6 pa 3 Han m/im ujMHHan 
Tono/iornn. klepapxMnecKMe Tono/iorMM 
npMMeHniOTcn nnn nocTpoeHMn KpynHbix ce- 
TePi m 06'beAMHeHMn Me/iKMx noKa/ibHbix ce- 
TePi b OAHy. B hmx o6biHHO Mcno/ib 3 yiOTcn Ta- 
KMe ceTeBbie ycTpoPicTBa, KaK KOHueHTpaTO- 
pbl, KOMMyTaTOpbl MJ1M MOCTbl. 


CMeuiaHHbie Tono/iorim 

CeTM co CMeiuaHHoPi Tono/iornePi coctoht m 3 
coeAMHeHHbix Me>KAy C060P1 ceTePi c pa3HbiMM 
Tono/iorMHMM. B KanecTBe npMMepoB mo>kho 
npMBecTM HeKOTopbie r/io6a/ibHbie m perno- 
Ha/ibHbie ceTM m, pa3yMeeTcn, klHTepHeT. 

nojiHOCBB3Han Tono/iomn 

B 3 tom Tono/iorMM Bee y 3 /ibi ceTM coeAMHeHbi 
Apyr c APyroM, hto o 6 ecnenMBaeT MaKCMMa/ib- 
Hyio CKopocTb nepeAaHM AaHHbix, Hpe 3 BbinaPi- 
ho BbicoKyio OTKa 3 oycToPiHM BOCTb m orpoMHoe 
KO/iMnecTBO B 03 M 0 >KHbix nyrePi nnn nepeAaHM 
AaHHbix ot OAHoro y 3 /ia APyroMy. K co>Ka/ie- 
hmk), TaKMe ceTM HB/iHioTCfl HaMMeHee pacnpo- 
CTpaHeHHblMM ( 3 a MCKJlIOHeHMeM BapMaHTa ce- 
TM M 3 Aayx KOMnblOTepOB), 3 T 0 CBH 3 aH 0 C 
6 o/ibLUMM pacxoAOM Ka 6 e/iePi m cepbe 3 HbiM or- 
paHMneHMeM o 6 iuero KO/iMnecTBa y 3 /iOB ceTM 
( 33 BMCMT ot KO/iMnecTBa nopTOB). TaKan Tono- 
/lOrMH MO>KeT npMMeHHTbCH Ha BbICOKMX ypOB- 
hhx MepapxMM A-nn oOecneneHMn MaKCMMa/ibHO 
0 TKa 30 yCT 0 PiHMBblX COeAMHeHMpI Me>KAy koh- 
ueHTpaTopaMM m KOMMyraTopaMM. 
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» nflTM KOMnbfOTepOB, TO MO>KeTe MCn0Jlb30BaTb 
nO/lHOCB513HyK) MJ1M LUMHHyK) T0n0J10l"MK), Ofl- 
HaKO CeTM M3 CTa KOMnbfOTepOB TaKOM 
BapMam y>Ke He noflOMAeT, m BaM npMAerai 
npM6erHyrb k MepapxMHecKOM CMCTeMe. 
Bo-BTOpbIX, Bbl6op TOnO/lOrMM 3aBMCMT OT 
MMefoiAMxc^i pecypcoB. HaM6o/iee npoM3BO- 
AMTe^bHbie M 0TKa30yCT0MHMBbie CXeMbl 
o6blHHO 53 B/153 KDTC53 M 6o/iee AOpOTMMM B CB53- 


3M c 6o/ibLUMM KO/iMHecTBOM Ka6e/ieM M AO- 
no^HMTe/ibHbix ycTpoMCTB. rioBbiiueHMe npo- 
M3BOAMTe/i bHocTM o6ecneHMBaeTC5i M 3a CHeT 
MCn0Jlb30BaHMfl KOMMyTaTOpOB BMeCTO KOH- 
AeHTpaTopoB, nocKO/ibKy KOMMyiaiopbi o6/ia- 
AafOT 3HaHMTe/ibH0 6o/iee lumpokmmm bo3- 

MO>KHOCT51MM o6pa60TKM ABHHblX. OAHaKO 
CTOMMOCTb KOMMyiaiopoB Ha HecKO/ibKO no- 
P51AKOB Bbliue. I/I, ecreCTBeHHO, Bbl6op Tono- 


JIOTMM 33BMCMT OT Mcno/ib3yeMbix CeTeBbIX 
TexHO/iorMM. HanpMMep, ceTM Ethernet 
lOBase-T othocatca k 3Be3AOo6pa3HOM Tono- 
jiotmm. TaKMM o6pa30M, npe>KAe neM Bbi6paTb 
Tono/iorMK), Heo6xoAMMO onpeAe/iMTbCfl c Tpe- 
6oBaHM5iM k pa3Mepy ceTM, noACHMTaTb c(dm- 
HaHcoBbie pecypcbi m onpeAe/iMTb TexHo/io- 
tmk), Ha 6a3e kotopom 6yAeT nocTpoeHa ceTb. 

■ ■ ■ MBaH HoBOcejiOB 


flpemviymecTBa m HeflocTaTKM ochobhnx ceieebix Tono/iomM 

Ha3BaHne Tono/ionm 

ripen My iijecTBa 

HefloCTaTKn 

lilMHHafl Tono/iorna 

H]A3K39\ CTOMMOCTb 

npocTOTa Ao6aB/ieHMH hobhx y3/iOB 

He TpeOyeTca KOHueHTpaTop m APyroe 
oOopyAQBaHMe 

HM3Kaa npoM3BOAMTenbHocTb 
HM3Kaa HaAe>KH0CTb 

Cno>KHOCTb AMarHOCTMKM npn pa3pbiBe KaOe/ia m/im 0TKa3e pasteMa 
noBpe>KAeHMe Ka 6enn b /iio6om MecTe bhboamt m3 ctpoh bcio ceTb 

npM HeoSxOAMMOCTM OAHOBpeMeHHOM nepeAaHM ASHHblX HeCKO/lbKMMM 
KOMnbiOTepaMM CM/ibHo naAaeT CKopocTb 

OTcyrcTBMe npoMe>KyTOHHoro ycM/ieHMH cnma/ia 
OrpaHMHeHHbm pa3Mep ceTM 


3Be3AOo6pa3HaB 

Tono/iomfl 

Bo/iee BbicoKaa nponycKHaa cnocoOHocTb 
no cpaBHeHMio c lumhhom Tono/iomeM 

Bhxoa M3 CTpoji OAHoro y3/ia He B/iMfleT Ha 
pa6oTocnoco6HocTb ceTM 

JlerKOCTb noAK/uoneHMa b ceTb HOBbix y3/iOB 
B03M0>KH0CTb MCn0/lb30BaHMfl KOMMyTaTOpa 
BMecTo oObiHHoro KOHueHTpaTopa 

yAoOHaa AnarHOCTMKa 

3aBMCMMOCTb pa 60 T 0 Cn 0 C 06 H 0 CTM OT COCTOflHMfl KOHUeHTpaTOpa 

Bhcokmm pacxoA KaOe/ia 

Bo/iee BbicoKaa CTOMMOCTb no cpaBHeHMio c lumhhom Tono/iomeM 
OrpaHMneHHoe paccTOHHMe Me>KAy KOMnbioTepoM m KOHueHTpaTopoM 


PaciuMpeHHafl 3Be3- 
AOo6pa3Haa Tono- 
jiomfl 

3kohommh KaOe/ia 

noAAep>*<Ka Oonbiuero HMC/ia y3/ioB, neM 
B 3Be3A006pa3H0M Tono/iorMM 

Bo/iee BbicoKaa 0TKa30ycT0MHM BocTb, 
neM b 3Be3AOo6pa3HOM TononorMM 

Bo/iee BbicoKaa CTOMMOCTb, CBfl3aHHaa c npMoOpeTeHMeM aohouhm- 
TenbHblX KOHUeHTpaTOpOB 

HeB03M0>KH0CTb Mcno/ib30BaHM5i 6o/iee neTbipex koh ueHTpaTopoB 
6e3 npMMeHeHMJi KOMMyTaTOpOB 


KojibLieBaa Tono/io- 
vm 

OTcyrcTBMe noTepM CMma/ia 

HM3Kafl 0TKa30yCT0MHM BOCTb 

Heo6xoAMMOCTb pa3pbiBa ceTM a-hh Ao6aB/ieHMH hobhx y3U0B 


fleyKonbueBa?! 

Tonojiorkm 

Bo/iee BbicoKaa 0TKa30ycT0 M h m B ocTb no 
cpaBHeHMio c KonbueBOM Tono/iorneM 

Bo/iee BbicoKa^ CTOMMOCTb 
BoubiuMM pacxoA KaOeuji 


riO/lHOCB513Ha?l 

Tono/iorna 

MaKCMMa/ibHaa CKopocTb nepeAanM AaHHbix 
MaKCMMa/lbHafl 0TKa30yCT0MHM BOCTb 

MaKCMManbHoe KO/iMnecTBo nyreM Me>KAy 
AByMJi y3naMM 

BbICOKaJI CTOMMOCTb 

Bo/ibwoM pacxoA KaOeuji 

OrpaHMneHHoe ko/imhcctbo KOMnbiOTepoB (b cbji3m c orpaHMneHMeM 
KO/lMHeCTBa nOpTOB) 
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CeTeeoH BaBM/iOH 


B nepnofl craHOB/ieHi/m ceieBbix TexHO/iori/m Ka3a/iocb, hto a^h nocipoe- 
Hi/m pacnpefle^eHHbix ceiew Heo6xoflMMO zirnub cnpoeKTupoBaTb >Ke/ie30 
m npuflyMaTb cxeMy ero B3anMOfleMCTBMB. no3>Ke BbiacHM/iocb, hto Ha 
3 tom nyTM hmkto He MO>KeT cymecTBOBaTb b oflMHOHKy. Bo/iee toto, npH- 
w/io my6oKoe noHMMaHMe 6ecno/ie3Hoc™ oahom OTAe/ibHO b3btom ceTH. 


n oflB/ieHMe, pa3BMTne m no6eflHoe me- 
CTBMe ceMencTBa npoTOKO/iOB TCP/IP, 
CB513aBLUMX pa3po3HeHHbie CeTM B 
eflMHoe TexHo/iorMHecKoe npocrpaHCTBO, cra- 
jio ochobom A-nfl pea/iM3aunM hmwhmx ypoB- 
HePi ceieBOM MOAe/iM ISO-OSI. l1oc/ie toto KaK 
BOKpyr TCP/IP cno>KMjiacb TexHO/iomnecKM 
eflMHafl ceib, BepxHMPi npMK/iaAHoPi ypoBeHb 
CTa/l AUKTOBaTb Heo6xOAMMOCTb C03A3HM51 
eAMHoo6pa3Hbix 5i3biKOB ceieBoro no/ib30Ba- 
Te/lbCKOTO B3aMMOAeMCTBM51. TaKkie 513blKM, no 
TpaAMUMM Ha3biBaeMbie npoTOKO/iaMM, no cyTM 
CBOePi npMHAMnMa^bHO OTJlMHaiOTCfl OT TOTO 
>Ke ceMencTBa TCP/IP, nocKO/ibKy onMCbiBae- 
Mbie MMM MexaHM3Mbl B3aMM0AeMCTBMM 53 B Jlfl- 
I0TC51 JlMLUb Ha6opOM npaBMJl, KOTOpbie pa3- 
Hbie npmioweHMfl MoryT pea/iM30BbiBaTb 
no-CBoeMy. HanpMMep, b cootb6tctbmm c M3- 
BecTHbiM BceM npoTOKO/iOM HTTP nepBaa 
CTpoKa jifo6oro HTML-AOKyMeHTa AO/i>KHa 
MMeTb BMA <!DOCTYPE HTML PUBLIC «-//W3C 


//DTD HTML 4.0 TransitionaL//EN»>. OAHaKO, 
KaK noKa3biBaeT npaKTMKa, pa3pa6oTHMKM 
web-caMTOB oneHb Hacro 3 tmm npeHe6pera- 
fOT. HecMOTpa Ha 3 to, TaKkie AOKyMeHTbi Bee 
paBHo OTKpbiBafOTCfl m o6pa6aTbiBaiOTC5i 6pa- 
y3epaMM. llpoiAe roBopa, npMK/iaAHbie npo- 
TOKOJl bl, C OAHOM CTOpOHbl, 53 BJI53 KDTC53 JIMLUb 

OTpa>KeHMeM c/iowMBwerocfl ypoBHA ceieBO- 
ro cepBMca, a c ApyroPi — cam >Ke 3 tot ypo- 
BeHb m onpeAe/iflfOT. 

ripM 3TOM He/lb351 He OTMeTMTb, HTO BCe 
ypOBHM ceieBOM MOAGJ1M TeCHO CBfl3aHbl Me>K- 
Ay co6oPi. riosTOMy HaHMHaTb nyieiuecTBMe no 
ceieBbiM npoTOKOJiaw HaAO c caMoro Hana/ia. 

Ot cpeAbi nepeAaHM 
k TCP/IP 

CaMoe HM>KHee 3BeH0 ceieBoPi moag/im ISO- 
OSI — cpeAa nepeAaHM. KoMnbKrrepbi MoryT 
6biTb coeAMHeHbi Me>KAy co6oPi He TO/ibKo 
K/iaccMHecKoPi bmtoPI napoPi, ho m KoaKCMa/ib- 


HblM npOBOAOM, OnTOBOJIOKHOM, a MoryT boo6- 
u\e MMeTb 6ecnpoBOAHoe coo6iAeHMe. Bo Bcex 
c/iynaflx cpeAa nepeAaHM cynecTByeT m c/iy- 
>kmt MMeHHO Rnn opraHM3auMM nepeAaHM ash- 
HblX Ha cf)M3MHeCKOM ypoBHe. 

CeTeBoPi ypoBeHb HaxoAMTCfl Ha oamh nyHKT 
Bbiiue ypOBHM c|)M3MHecKOM cpeAbi m OTBenaeT 
3a OpraHM3aUMK) B33MMOA6MCTBM51 B AaHHOM 
cpeAe nepeAaHM. Ha ceTeBOM ypoBHe npMcyT- 
CTByfOT, HanpMMep, cpeACTBa pea/iM3auMM Tex- 
HO/iorMPi Ethernet, Token Ring, Radio Ethernet 
m t. n. Me>KceTeBoPi ypoBeHb, KaK bmaho m 3 
Ha3B3HM5i, OTBenaeT 3a B3aMMOAePicTBMe Me>K- 
Ay pa3/lMHHblMM CeTflMM. 1/lMeHHO Ha 3TOM 
ypoBHe pacno/io>KeH npoTOKO/i IP (Internet 
Protocol), AaBLUMM HaMMeHOBaHMe BcePi Eno- 
6a/ibHOM ceTM. V \ Ha HeM >Ke cynecTByeT oamh 
M 3 caMbix yAMBMTe/ibHbix napaAOKCOB coBpe- 
MeHHoro PlHTepHeTa. 

fle/10 B TOM, HTO npOTOKOJl IP He 53 BJ153eT- 
C53 CpeACTBOM H3Ae>KHOM CB513M. 3TO 03Ha- » 
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c e t e b bi e npoTOKO/ibi 



TaMM-ayr. KBMTaHAM/i He 
no/iyneHa. flaKeT noiep/iH. 


n r 




K 


riepeflana 

nepBoro 

naKeia 


ripHeMHMK, nepe- 
A ana KBMTaHAMM 


l 


nepeAana 

BToporo 

naKeia 


nepeAana 

KBMTaHLJMM 


( KBmaHAH5i He OTnpaBjieHa j 


t, BpeM/i 


riOBTOpHafl 
nepeAana bto- 
^poro naKeia j 


npOTOKOJl TCP. 

MeTOA noATBepmAeHMfi KoppeKTHOcm nepeAanii Kaflpoe c ncno/ib30Bamiesvi TawM-ayia 


» naei, hto, xota naKeibi MHc|3opMaui/m nepe- 
AafOTCfl ot y3/ia-MCTOHHMKa k y3Jiy-nojiyHa- 
Te/i io, rapaHTMi/i AOCTaBKM He cymecTByei. 
fl/m pa3peiueHM5i 3Toro napaAOKca cymeci- 
ByeT npoTOKO/i TCP (Transmission Control 
Protocol), KOTOpbIM npM3BaH OCyiAeCTBJ151Tb 
H3Ae>KHyK) AOCTaBKy MHC|30pMaUMM, HO y>Ke 
Ha 6o/iee bwcokom TpaHcnopTHOM ypoBHe. 
TaKMM o6pa30M, MMeHHO CB513Ka TCP/IP 
53 B/153eTC53 OCHOBHbIM MeX3HM3MOM AOCTaBKM 
AaHHbix, KOTopbm, KpoMe Bcero nponero, 
eme m He 3aBMcm ot c|)M3MHecKOM cpeAbi 
nepeAaHM. 

OAHaKO CpeACTBa HeH3A6>KH0M AOCTaBKM 
TO>Ke Haw/iM CBoe npMMeHeHMe. npoTOKO/i 
UDP (User Datagram Protocol) TpaHcnopi- 
hoto ypoBHfl b npMHAMne npn3BaH Mcno/i- 
H5iTb npMMepHO Te >Ke cjoy h kia,m m, hto m TCP, 
OAHaKO npi/i ncno/ib30BaHMM UDP b KanecTBe 
cpeACTBa AOdaBKM MHcjDopMauMOHHbie naKe- 
Tbi MoryT 6bHb yiep/iHbi, npoAy6/iMpoBaHbi 
M/l M npMMTM He B TOM nop/lAKe, B KOTOpOM 
6bi/iM ompaB/ieHbi. KpoMe IP cneuMa/iMCTbi 
pacno/iarafOT Ha Me>KceieBOM ypoBHe m npo- 
TOKOJIOM ICMP, KOTOpbIM, 53BJ15353Cb paCWMpe- 
HMeM IP, OTBenaei 3a o6MeH c/iy>Ke6HOM mh- 
cfiopMauMeM m coo6iAeHM5iMM 06 oum6Kax. 


I/I, HaKOHeA, CaMbIM BbICOKMM ypoBHeM MO- 
Ae/1M ISO-OSI 53 B/153 eTC53 npMK/iaAHOM, C pa3- 
/lMHHblMM pea/1 M3ai4M53 MM KOTOpOTO M BCTpeHa- 
KDTC51 n0/lb30Baie/lM B CBOeM nOBCeAHeBHOM 
pa6oie. 1/lMeHHo 3tm npoTOKO/ibi onpeAe/miOT 
ceroAH/i /iMAO r/io6a/ibHOM ceTM. 

B Hana/ie ee/iMKMX aen 

HeKOTopbie mctopmkm 1/lHTepHeia m npocio 
no/ib30Baie/iM c 6o/ibiuMM cia>KeM cK/ioHHbi 
CHMTaTb npoTOKO/i FTP (File Transfer Protocol) 
MCTOHHMKOM M npapOAMTe/ieM Bcero MHTep- 
HeT-coo6iAecTBa. OinacTM TaK oho m 6bi/io. no 
KpaMHeM Mepe, b caMOM Hana/ie, KorAa FTP- 
cepBepbi Bbidyna/iM b KanecTBe eAMHCTBeH- 
hoto xpaHM/iMiAa MHcjDopMapMOHHbix pecyp- 
cob. B ceroAH/uuHeM ceieBOM MMpe po/ib FTP 
HecKO/ibKO M3MeHM/iacb. Tenepb b KanecTBe 


ocHOBHoro MCTOHHMKa MHcJ/opMauMM Bbicryna- 
ei WWW, a FTP-cepBepbi BceMMpHO Mcno/ib3y- 
KDTC51 KaK CfiaM/lOBbie XpaHM/lMlAa. 

FTP KopH/iMM yxoAMT b CMdeMbi Unix, no- 
3TOMy caMbm npocTOM FTP-K/iMeHT, cnoco6- 
HbiM npMHMMaib m nepeAaBaib AaHHbie, mo- 
>Kei 6biTb pea/iM30BaH b bmao KOHco/ibHoro 
npM/10)KeHM51, KOTOpoe KpOMe Co6dBeHHO 
coeAMHeHM/i ao/i>kho yMeib Bbi no/i H5iTb eiue 
ABe KOMaHAbi — GET (no/iyHMTb cj/aM/i) m 
PUT (noc/iaib c|3aM/i). npMMepHO TaK m pa6o- 
Ta/i npoTOKO/i FTP b caMOM Hana/ie CBoePi 
MCTOpMM. FleCKO/lbKO no3>Ke B HeM nOflBM- 
ziMCb cpeACTBa ayieHTMcj/MKauMM. rioTOM — 
pea/iM3auM5i bo3mo>khoctm AOKaHKM npM Heo- 
>KMAaHHOM o6pbiBe coeAMHeHM/i. C pacnpocT- 
paHeHMeM rpac|DMHecKMx o6o/ioHeK no/iBM/iMCb 
M OKOHHbie FTP-K/lMeHTbl, n0/lb30BaHM51 
KOTOpbIMM He Tpe60Ba/10Cb 3H3HMe BHyipeH- 
hmx FTP-KOMaHA, a caMa pa6oia 6bi/ia noxo>Ka 
Ha pa6oiy co craHAapTHbiM IIpoboahmkom 
W indows. 

CeroAH/i npoTOKO/i FTP mo>kho CHMTaTb oa- 
HMM M3 TpeX KMTOB (Hap/lAy C WWW M nOHTO- 
BblMM npOTOKO/iaMM), Ha KOTOpbIX 6a3MpyeTC5i 
COBpeMeHHbIM 1/lHTepHeT. 

WWW — 6ecTonKOBoe mh- 
<|>opMai|MOHHoe xpaHMiiMuie 

FlecMOTp/i Ha to hto nepBbie BepxHMe npoTO- 
KO/ibi (FTP, Gopher) no/iBM/iMCb npaKTMHecKM 
OAHOBpeMeHHO C HM/KHMMM, MX KaTaCTpOC|3MHe- 
ckm He xBaia/io a/ia Toro, HTo6bi CeTb cra/ia 
no-HacTO/UAeMy mo6a/ibHOM. 

KoHAenuM5i WWW-cepBepa m K/iMeHTa 6bi- 
jia nepBOHana/ibHo pa3pa6oiaHa b EBponeM- 
ckom ueHTpe AAepHbix Mcc/ieAOBaHMM (CERN). 


7 


ripOTOKO/lbl 

YpOBHM CTeKa 
TCP/IP 

HTTP, FTP, SNTP, POP3, 

IMAP4 M t. A- 

V V 


f ” 

II npMK/iaAHOM ypoBeHb 

^ J 



/ 

TCP 

UDP 

V J 


r \ 

II 0CHOBHOM ypoBeHb 

s. / 



IP, ICMP, RIP, OSPF, ARP 

V J 


r \ 

III Me>KceieBOM ypoBeHb 

s. y 



f \ 

He pemaMeHTMpyeTC5i, 

HO nOAAep>KMBaK)TC51 Bee 
CTaHAapTbi - Ethernet, ATM, 

L X.25 MT.n. 


VI OM3MHecKMM ypoBeHb 
^ y 



Ctbk TCP/IP. TaK KaK CTeK TCP/IP 6bi j \ paspa6oTaH ao noBB/iomifl MOAe/iM ISO-OSI, 
to cooTBeTCTBMe ypoBHen creKa TCP/IP ypoBHBM moag/im OSI AOCTaTOHHO yc^OBHO 


» 
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3anpoc K/inema 


HTTP, FTP, SNTP, POP3, 

^ IMAP4 m t. fl. 

( 

URL: 

(aflpec pecypca, Hanpmviep 
www.server.ru) 


Mcno/ib3yeMbin npoTOKO/i: 
^ (HTTP/1.0, HTTP/1.1) 


■\ 




J 


OTBeT cepBepa 

l/lcno^b3yeMbm npoTOKO/i: 

(HTTP/1.0, HTTP/1.1) koa B03Bpaia (200 - Hop- 
Ma/ibHo, Bee 3HaHeHMA 6ojibwe 400 - own6Ka), 
HanpHMep, 404 «floKyMeHT He h ai/iflGH » 

'flaia: ' 

s (Date: Sat 31 Jun 2003 01:00:10 GMT) / 

Mma cepBepa: 

c (Server: Apache/1.3.3 (Unix) (Red Hat/Linux)) 

flaia noc/ieAHePi MOAncfinKaunn AOKyMema 
^ Last-Modified: Sun, 26 Sep 1999 16:40:44 GMT v 

fl/iMHa OTBeia (b 6aPiTax) 

^ Content-Length: 5654 

r Tnn coAepwaHnn AOKyMema > 

k Content-Type: text/html ^ 

r floKyMem <!D0CTYPE HTML PUBLIC 
k //W3C//DTD HTML 4.0 TransitionaL//EN"> 


CxeMa B3aMMOAeMCTBHn HTTP-KJiMeHTa u HTTP-cepBepa 


» 3tO, KOHeHHO, HMK3K He CHM)KaeT hm aKTya/ib- 
HOCTM, HM MCTOpMHeCKOM M TeXHO/lOrMHeCKOM 
AeHHOCTM 3TOrO OTKpblTMfl, nOCKO/lbKy MMeHHO 
WWW npaKTMHecKM ciep pa 3 HMuy b reorpa- 
cjDMHecKOM pacno/io>KeHMM TOTO M/ 1 M MHOrO 
06 -beKTa. r/io 6 ajibHan MnpoBan nayTMHa CAe- 
jia/ia M3 cyry 6 o TexHO/iorMHHoro m 3aKpbuoro 
1/lHTepHeia Bceo 6 iAyio CMdeMy c OTKpbiTbiM 
AOdynoM A/ifl ecex >Ke/iaK)iAMx. 

OcHOBHaa MAen npoTOKO/ia «rnnepTeKC- 
Ta» (HTTP, Hyper Text Transfer Protocol) — 
rno 6 a/ibHafl CBA 3 aHH 0 CTb. Jlio 6 oe Mecm Jifo- 
6 oro AOKyMeHTa MoweT 6 biTb npnBA 3 aH 0 k 
jno 6 oMy ApyroMy Merry /ifo 6 oro APyroro AO- 
KyMeHTa. C 3 tom KOHuenuMePi CBA 3 aHO onpe- 
Ae/ieHne yHMBepca/ibHoro MAeHTMc|DMKaTopa 
pecypca — URI (Universal Resource Iden- 


tificator), KOTopbin a 6 co/ifOTHo 0 AH 03 HaHH 0 
yKa 3 biBaeT Ha yHMKa/ibHyio cipaHMuy, pac- 
nojio>KeH HyK) b CeTM, mjim Ha /no 6 oe MecTO 
3 TOM CTpaHMAbl. 

npM 3 TOM 3 a KaApOM OCTaiOTCfl Ma/ 10 Ba>K- 
Hbie A-n^ KOHeHHoro no/ib 30 BaTejm TexHnnec- 
KMe noApo 6 HocTM: IP-aApec, xapaKTepncTMKM 
cepBepa m Aawe ero reorpac| 3 MHecKoe pacno- 
jio>KeHMe. Bee 3 to onpeAe/in/io oco 6 bin mmma>k 
WWW y no/ib 30 BaTe/iePi. CeroAHn Aawe Ma/ibie 
AeTM 3 HafOT, HTO 1 /lHTepHeT — 3 TO, BO-nepBbix, 
6 o/ibLiioe xpaHM/iMiAe MHcjDopMauMM, KOTopan 
C| 3 M 3 MHeCKM MO>KeT 6 blTb pacnO/ 10 >KeHa B JlfO- 
6 om MecTe 3 eM/in, a BO-BTopbix, 3 to xpaHM/in- 
iAe coBepiueHHo AeueHTpa/iM 30 BaHH 0 m p,nn 
HeMCKyiueHHoro B 3 opa npeAcraeT 6 o/ibwon 
MHCjDOpMapMOHHOM nOMOPiKOPi. 



A Me>KAy TeM b npoTOKO/i HTTP c caMoro 
ero po>KAeHM 5 i 6 bi/i m BcrpoeHbi cpeACTBa, ko- 
Topbie o 6 /ierHaK)T m n o m c k, m crpyKTypnpo- 
BaHMe MHcj)opMauMM. B nepByio onepeAb 3 to 
K acaeicfl k/i M eHT-cepBepHoro MexaHM 3 Ma, 
KOTopbiPi noApa 3 yMeBaeT oamh OTBeT Ha 
oamh 3 anpoc. 1 /lMeHHO 3 to BMecTe c noA- 
Aep>KKOM BHeLUHMx nporpaMM n CKpnmoB 
(CGI — Common Gateway Interface) Aa/io 
B 03 M 0 >KH 0 CTb pa 3 pa 6 oTHMKaM co 3 Aaib npo- 
Me>KyTOHHbie n 3 biKM web-nporpaMMMpoBaHMfl 
(PHP, ASP M T. A-)' KOTOpbie, B CBOK) onepeAb, 
cmot/im 3 acTaBMTb pa 6 oTaTb b CeTM cMCTeMbi 
ynpaB/ieHMfl 6 a 3 aMM AaHHbix. Mmchho npn- 
xoa b CeTb cpeACTB pa 6 oTbi c CYBfl CTa/i oc- 
HOBOPi AJlfl nOflBJieHMfl nOMCKOBblX M3UJMH, 
KOTOpbie B 35 U 1 M Ha Ce 6 fl po/lb 6 M 6 /lMOTeK, 
xpaHALAMx He cam AaHHbie, a /inwb ccbi/iKM, 
KOTOpbie Ha 3 tm AaHHbie yKa 3 biBaiOT. 

flonyHMTe noHTy! 

no jiMHHOMy onbiTy Mory CKa 3 aTb, hto noHTO- 
Bbm Tpac(DMK cocraBjineT ot 30 ao 65% Bcero 
TpacjDMKa, eCJIM OpMeHTMpOBaTbCfl Ha MHCjDOpMa- 
AMOHHbie noTpe 6 HOCTM Ma/ioro m cpeAHero 
ocfiMca. Mo>kho CKa 3 aTb Aa>Ke 6 o/ibiue — HeKO- 
TOpbie nOJlb 3 yK)TCfl 1 /lHTepHeTOM TO/lbKO 
Toro, HTo 6 bi no/iynaTb m onpaB/mTb 3 /ieKTpoH- » 




npoueccbi m nopibi 

OCHOBHOe OT/lMHMe TpaHCnopTHOrO ypOBHfl 
ot Me>KceTeBoro — opraHM3aunn cbh3m He 
Me>KAy ceTeBbiMM y3/iaivin, a Me>KAy nonb30- 
BaTe/ibCKMMM npoueccaMM. Ka>KAbiPi TanoPi 
npouecc MO>neT cyiuecTBOBaTb oTAe/ibHO b 
paMKax onepauMOHHoPi CMCTeMbi n b33mmo- 
AePicTBOBaTb nocpeACTBOM cneuna/ibHO op- 
raHM30BaHHbix CMCTeMHbix onepeAePi, MMeio- 
IAMX CBOK) TOHKy BX0A9- TaKMe OHepeAM 
Ha3biBaiOTCH nopTaMM m b npnK/iaAHbix npo- 
rpaMMax o6o3HaHaiOTCH i4Mct)paMM ot 1 ao 65 
535. HanOo/iee pacnpocTpaHeHHbie ceTeBbie 
cepBMCbi no/iyHM/iM ot opraHM3auMM Assigned 


Numbers Authority HaBenHO 3aKpen/ieHHbie 
HOMepa nopTOB. HanpMMep, nopT 21 3aKpen- 
/ieH 3a npoTOKO/iOM FTP, nopT 80 — 3a HTTP, 
nopT 25 — 3a SMTP, nopT 110 — 3a POP3. 
no/iHbiPi cnncoK nopTOB m 3aKpen/ieHHbix 3a 
HMMM CepBMCOB MO>KHO HaPlTM B MHTepHeTe, 
xoth cepbe3Hbie onepauMOHHbie CMCTeMbi (to 
ecTb npaKTMHecKM Bee, KpoMe Windows 98) 
MMeiOT B COCTaBe CBOMX AMCTpMbyTMBOB COOT- 
BeTCTByioiAMe TeKCTOBbie AOKyMeHTbi. 

OOlAee KOJlMHeCTBO UJMPOKO M3BeCTHblX nopTOB 
He npeBbiiuaeT AByx coTeH. OcTa/ibHbie nop™ 
Moryr Mcno/ib30BaTbcn npMK/iaAHbiMM /lOKa/ib- 


HbiMM npoueccaMM coBepujeHHO cboOoaho, 

HeM M nO/lb3yiOTCH pa3pa60THMKM pa3/lMHH0r0 
ceTeBoro coct)Ta. B KanecTBe npMMepa mo>kho 
nopeKOMeHAOBaTb HMTaTe/iio nosKcnepMMeHTM- 
poBaTb c HacToPiKaMM /lioboro M3 cyiAecTByio- 
iamx npoKCM-cepBepoB. Ka>KAOMy M3 cepBMCOB, 
KOTOpbie noAAep>KMBaiOTCH noAobHoPi npo- 
rpaMMoPi, MO>KeT 6biTb Ha3HaneH npaKTMHecKM 
/lioboPi nopT. McKmoneHMe cocTaB/miOT Te nop- 
Tbl, KOTOpbie y>Ke 3aHHTbl MHbIMM cepBMcaMM. 
/Inn no/iyneHMH TeKymePi KapTMHbi 3aHHTbix m 
CBO bOAHblX nopTOB MO>KHO MCn0/lb30BaTb, H3- 
npniviep, KOMaHAy netstat. 
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I 


» Hbie noHTOBbie coo6iAeHM5i. M fle/io TyT Aawe 
He B TOM, HTO 3TOT Cn 0 C 06 CB5I3M 51 B/15ieTC51 fl 0- 
BO/ibHO 6bidpbiM, BeAb ceroAH5i cyiAecTByfOT 

6o/iee onepaTMBHbie cpeACTBa — ICQ, Te/ie- 
K0HC|3epeHAMM, IP-Te/iec|30HMfl. ripMHMHa, KaK 
3 to hm napaAOKca/ibHO, coctomt b tom, hto 
3/ieKTpoHHafl noHTa (e-maiL) CTa/ia ceroAH5i Ha- 
p51Ay C Te^ec|30H0M M c|)aKCOM TpaAMUMOHHbIM 
CpeACTBOM KOMMyHMKaAMM. I/I n03T0My B OTHO- 
iueHM5ix no/ib30BaTe/ieM k 3/ieKTpoHHOM noHTe 
mo>kho yBMAeTb He mribKO CTpeM/ieHMe k yAo6- 
CTBy, HO M HeKOTOpyK) KOHCepBaTMBHOCTb. 

KCTaTM T0B0p51, KOHCepBaTMBHOCTb Ha6/1K)- 
Aaera m b noHTOBbix npoTOKO/iax. K «c/iaA- 
kom napoHKe» SMTP/P0P3 /lMWb OTHOCMTe/ib- 
ho HeAaBHO npncoeAMHM^C5i IMAP4, KOTopbm 
no CBOMM c(3yHKI4MOHa/lbHblM B03M0/KH0CT51M 
HecoMHeHHo npeBocxoAMT npeAiuecTBeHHMKa, 
OAHaKO ero noBceMecmoe pacnpocrpaHeHMe 
CM/lbHO T0pM03MTC51. I/I npMHMHa 3T0My — Ta 
>Ke caMaa KOHCepBaTMBHOCTb no/ib30BaTe/ieM. 

3Ty KOHCepBaTMBHOCTb ceroAHfl c 6o/ib- 
iumm pa3MaxoM Mcno/ib3yK)T Te, kto 3aHMMa- 
eiCfl HecaHKAMOHMpOBaHHbIMM nOHTOBbIMM 
paccbi/iKaMM, M/i m cnaMOM. l/l3HaHa/ibH0 npo- 
TOKO/ibi nepeAaHM noHTbi 3aAyMbiBa/iMCb KaK 
npocToe m noaTOMy HaAe>KHoe cpeACTBO. 
OrpaH MneH hoto Ha6opa kom3ha, npMcyiAero 
nepBbiM pea/iM3auM/iM noHTOBbix k/imchtob, 
Bno/iHe xBaTa/io nnx pa6oTbi. OAHaKO b tot 
MOMeHT, KorAa 3/ieKTpoHHafl noHTa Hana/ia 
CT3HOBMTbC51 BCeo6lAMM CpeACTBOM CB513M, 
BbmCHM/lOCb, HTO MMeHHO npOCTOTa M He3a- 


lAMlAeHHOCTb nOHTOBbIX npOTOKOJIOB n03- 
BO/i/ieT Mcno/ib30BaTb mx b KanecTBe mhct- 
pyMeHTOB A-n^ MaccoBbix paccbi/ioK. HyTb 
no3>Ke, KorAa cnaM npMo6pe/i nepTbi ctmxmm- 
Horo 6eACTBMA, 6bi/i pa3pa6oTaH «pacwM- 
peHHbm» SMTP (ESMTP), KOTopbm, OAHaKO, 
He no/iyHM/i mMpoKoro pacnpocrpaHeHM/i, 
X0T51 npaKTMHeCKM Bee npOM3BOAMTe/lM npo- 
rpaMMHbix noHTOBbix cepBepoB bk/ik)hm/im 
ero b cocTaB cbomx npoAyKTOB. 

IPv6: peHHKapHaiiHn 

miim Hoaan >KH3Hb? 

HaHMHan npMMepHO c cepeAMHbi 70-x toaob 
npoiu/ioro BeKa CTeK npoTOKO/iOB TCP/IP He 
npeTepneBa/i 3HaHMTe/ibHbix M3MeHeHMM. 

A Me>KAy TeM CeTb, no/iyHMBwa/i 6/iaroAapn 
yHMBepca/ibHOCTM m LUMpoKOMy pacnpocTpaHe- 
HMK) 6o/lblUyK) 6yKBy B CBOeM Ha3B3HMM, CTa/ia 
caMa AHKTOBaTb no/ib30BaTe/i5iM m pa3pa6oT- 
hmk3m Heo6xoAMMOCTb cepbe3Hbix nepeMeH. 

B nepByfo onepeAb 3 to Kaca/iocb npocrpaH- 
CTBa IP-aApecoB, KOToporo c BbixoAOM b cbct 
H e6o/ibiuMx 6ecnpoBOAHbix ycTpoPicTB CTa/io 
KaTacTpoc|DMHecKM He xBaTaTb. PeiuMTb 3Ty npo- 
6/ieMy npMMeHeHMeM «/ioKa/ibHbix» aApecoB 
(m 3 ceTeM 10.0.0.0 m 192.168.0.0) npMHLjMnM- 
a/ibHo bo3mo>kho, ho b 3tom c/iyHae 6yAeT Ha- 
pyiueHa CB5i3HOCTb m Ae/iocmocrb mo6a/ibHoro 
MHCjDOpMaUMOHHOrO npOCTpaHCTBa. 

KpoMe toto, cepbe 3 HbiM o 6 pa 30 M M 3 Me- 
HM/icfl m KanecTBeHHbiM cocTaB ceTeBoro 
Tpac(DMKa. Ec/im paHbiue npMMepHO no/iOBMHy 


CaMbie ea>KHbie xapaKTepiiCTMKH 
npoTOKO/ia IPv6 


► paciuMpeHO aflpecHoe npocTpaHCTBO 

► y/iymueHa noflflep>KKa MepapxMHecKOM aflpecauMM 

► BBefleHbl M6XaHM3Mbl ayTeHTM(|)MKai4MM M LLlMCjjpO- 

BaHMH Ha ypoBHe IP-naKeTOB 

► ynpomeH CTaHflapTHbm 3aro/ioBOK IP-naneTa 

► M3MeHeHO npeACTaB/ieHwe Heo6a3aTe/ibHbix no- 

/lew 3aro/ioBKa 

► BBefleHbl MeTKM nOTOKOB flaHHbIX 

► noflflep>KKa MHoroaflpecHOM paccbi/iKM multicast 

(onucaHa m cneuMa/iM3MpoBaHa) 

► npOTOKOJl OCTa/lCB paCLilkipBeMblM 

► coxpaHeHa npeeMCTBeHHOCTb aflpecauwM 

TpacjDMKa COCT3B/151/1 M npOCTbie COo6lAeHM/l 
He6o/ibmoM A/iHHbi, to ceroAH5i b CeTM pa6o- 
T3K)T B pea/lbHOM BpeMeHM TblC51HM paAMOKa- 
Ha/lOB M COTHM Te/ieCTaHLJMM. HOBa/l BepCMfl 
IP-npoTOKO/ia (IPv6) npM3BaHa peiuMTb Bee 
3tm npo6/ieMbi m eiue mho/kcctbo Apyrnx, 
6o/iee Me/iKMx. 

HoBbie IP-aApeca 6yAyT MMeTb A-nuny 
128 6mt; b 3aro/iOBOK IP-naKeTa Ao6aB5iTC5i 
no/i/i, KOTopbie 6yAyT OTBenaTb 3a ynpaB- 
zieHMe KanecTBOM yc/iyr, to ecTb Ka>KAbiM 
naKeT cmo/kct MMeTb pa3Hbm npMopMTeT ot- 
npaBKM. Ho caMbiM r/iaBHbiM npeMMynecT- 
BOM IPv6 CTaHeT TO, HTO 3Ta BepCM51 OCHOB- 
hoto MHTepHeT- npoTOKO/ia 6yAeT MMeTb 
CnOCo6HOCTb K paClUMpeHMK). PI, MO)KeT 
6blTb, MMeHHO 3TO CTaHeT CTyneHbKOM, KOTO- 
pa/i npMBeAGT k co3AaHMio no-Hacro/UAeMy 
r/io6a/ibHOM ceTM, b kotopom Ka>KAbm y3e/i 
6yAeT CB5i3aH c ApyrMM, a MHcjDopMauMOHHoe 
Hano/iHeHMe zi^n+ceT b ocHOBy mmpobom 6m6- 
ziMOTeKM. ■■■ Cepreu KoHApameB 


E 


nOHTOBbie npOTOKO/lbl 


SMTP, POP3, IMAP4 

npocTOM npoTOKO/i A0CT3BKM noHTbi (Simple 
Mail Transfer Protocol) HB/ineTcn, no cyTM, 
MMeHHO TeM, hto m CKa3aH0 b ero Ha3Ba- 
hmm, a npocTbiM oh Ha3biBaeTCH noTOMy, hto 
MMeeT b CBoeM apceHa/ie Bcero BoceMb ko- 
MaHA, M3 KOTOpbIX HaMOO/iee aKTMBHO MC- 
no/ib3yiOTC5i ziMLUb LuecTb (HELO, MAIL, RCPT, 
DATA, QUIT m NOOP). 


npouecc AOCTaBKM nOHTbl 3 aK/ll 0 HaeTC 51 B 
tom, hto noHTOBbiM areHT nepeAaHM cooOiue- 
hmh (MTA — Message Transfer Agent) ycTa- 
HaB/iMBaeT npnMoe coeAMHeHMe c t 3 kmm >Ke 
areHTOM no/iynaTe/in m nepecbmaeT nncbMO. 
Ha CTopoHe no/iynaTe/in nMCbMo b cooTBeTCT- 
bmm c BHyTpeHHMMM npaBM/iaMM nepeHOCMTCH 
B nOHTOBblM Hli/MK n 0 /lb 30 BaTe/ 151 , KOTOpblPi 


MO>KeT 3 a 6 paTb ero orryAa c noMOLi/bK) npo- 
TOKO/ia POP3 m/im IMAP4. 
npoTOKO/i POP3 no CBoePi npocTOTe Hano- 
MMHaeT SMTP, OAHaKO b ero cocTaB bk/ho- 
neHbi Aono/iHMTe/ibHbie cpeACTBa ayTeHTM- 
c|)MKauMM. IMAP4, KpoMe Toro, no 3 BO/ineT 
npoHMTaTb 3 aro/iOBKM noHTOBbix cooOmeHMM 
HenocpeACTBeHHO Ha cepBepe. 
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NETWORK pa3BepTKa c e t e h 



Hen/ioxow BapnaHT pa6onero MecTa 
cereBoro aAMMHMCTpaTopa, ho Bbina- 
AaeT TaKoe cnacrbe coBceM HeMHorMM 


HeBOfl 

riocTpoeHne ceiew — npopecc, k KOTopoMy b tom m/im mhom cieneHM 
MMeeT OTHOiueHMe Kawflbm KOMnbioTepHbm cnepMa/iMCT. KoMy-TO Be3eT, 
m Becb npopecc powfleHMa, craHOB/ieHMa m fla/ibHeMwero pa3BMTMa npoMC- 
xoamt npM HenocpefldBeHHOM ero ynacTMM. Ho b 6o/ibWMHCTBe c/iynaeB 
ceTeBaB MHc|)pacTpyKTypa ct3hobmtcb TeM, hto cymecTByeT Ae-c()aKT0, m 
penb, KaK npaBM/io, MfleT He o pa3BepTbiBaHMM ceTM, a o ee M0flepHM3apMM. 


A/iropwTM 

n/!3HMpOBaHI1fl 


H ecMOTp/i Ha to hto zioKa/ibHafl ceTb 
(LAN) KaK nacTHbiPi cjiynaM CTpyKTy- 
pMpOBaHHOM Ka6e/lbH0M CMCTeMbl 
(CKC) — CMCTeMa BecbMa c/io/KHaa, OHa, TeM 
He MeHee, AOBO/ibHO npocTa b 3Kcn/iyaTaunM. 

C Hero HanaTb 

KaK yTBep>KAaK)T yMHbie khm>kkm m e^e 6o/iee 
yMHbie noco6nfl, ceiv\ AOJDKHbi po>KAaTbai He 
Ha MecTHocTM, a «Ha kohhmkc nepa». 5e3yc- 
ji o b h o, TaK oho m aojdkho 6biTb. Bo/iee TOHD, 
AO Tex nop noKa Ha 6yMare He 6yAyT npopa- 
60 TaHbl BCe TOHKOCTM M HIOaHCbl, BK/llOHafl 
npflMbie 3aTpaTbi m 3aTpaTbi Ha noAAepwaHMe 
pa6oTocnoco6HocTM (b tom Hnc/ie Ha 3ap- 
n/iaTy), HankmaTb crpoMTb ceTb He mnbKO 
Heue/iecoo6pa3Ho, ho m 3K0H0MMHecKM HeBbi- 
roAHO. Hto KacaeTca 3Kcn/iyaTauM0HHbix pac- 


XOAOB, HeCMOTp^l Ha TO HTO OAHa>KAbl Hacrpo- 
eHHa^ ceTb AO/i>KHa pa6oTaTb 6e3 BMewaTe/ib- 
CTBa AOJirne roAbi, TpaTbi Ha ee conpoBO/KAe- 
HMe m noAAep>KaHne pa6oTocnoco6HocTM 
AO/DKHbl 6blTb npeAyCMOTpeHbl. 

Ho CaMbIM maBHblM Bonpoc, KOTOpblM Bbl 
AO/DKHbi peuiMTb c caMoro Hana/ia, 3 to Bonpoc 
«3aneM?» HecMOTpa Ha Ka/KyiAyiocfl npocTOTy 
OTBeTa, Heo6xoAMMO b /do 6 om c/iynae MaKCM- 
Ma/ibHo AeTa/ibHo ero ccjDopMy/iMpoBaTb, m 
jiynwe Bcero Ha 6yMare. IjejiM, KOTopbie Bbi 
npM 3 tom ce6e nocraBMTe, 6yAyT b kohchhom 
MT ore onpeAe/i/iTb He TO/ibKO TexHO/iorMHec- 
Koe m Tono/iomnecKoe nocrpoeHMe ziOKa/ib- 
hom ceTM, ho m noc/ieAyfoiAMM 3a ee pa3Bep- 
TblBaHMeM 3K0H0MMHeCKMM 3C|)C|)eKT. 

HanpMMep, ec/in Bbi 3aAyMa/in pa3BepTbiBa- 
Hkie noA^esAHOM /lOKa/ibHOM ceiv\, to camhct- » 
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I M36biTOHHoe n/iaHMpoBaHne cem H36aBHT eac b 6yflyuJieM ot 
npoK/iaflKM flono/iHme/ibHbix Ka6e/ien 



3a cbok) MHoro^eTHioio mctopmio nocTpoenne ceieii nopoflM/io 
6o/ibiuoe KO/nmecTBO cpeA nepeAann AaHHbix 


» BeHHOM BaiueM peubio HaBepHUKa CTaHeT o6ec- 
neneHne coBMecTHoro flocryna k ruo6aubHon 
ceTM. Jlio6bie npuMbie ceieBbie B3anM00TH0iue- 
HHU Me>KAy n0/lb30BaTe/151MM COCeflHMX KBapTMp 
npM 3T0M MOryT 6blTb BpeflHbl C TOHKH 3peHHU 
ceieBOM 6e3onacHocTM. ll03T0My b TaKOM cuy- 
nae n Ka6eubHyio crpyKTypy, n cncreMHyio nofl- 
AepwKy pe/iecoo6pa3Hee co3flaBaib TaK, HTo6bi 
CymeCTBeHHO MHHHMH3HpOBaTb 3aTpaTbl. 

HecKOUbKO MHane Haflo noflxoflMTb k nocr- 
poeHMK) BbICOKOCKOpOCTHbIX H BblCOKOnpOH3BO- 
AHTeubHbix ceTen. 3Aecb Heo6xoAMMO ncxoAnTb 
b nepByfo onepeAb M3 coo6paweHnn 3(j)(j)eK- 
tmbhom ceieBOM opraHn3apnn n Ae^aTb daBKy 
Ha o6opyAOBaHne eAHHoro npon3BOAnTeuu. 
Kohchho, CTOMMOCTb 3aipaT Ha nodpoeHMe 
noAo6HOM ceTM MoweT 6biTb Ha nopuAOK (nun 
Aawe HecKO/ibKO nopuAKOB) Bbiwe, Heweun b 
cuynae c npocron oc|)ncHon nun AOMawHen ce- 
TbfO. Ho KOMMyHMKapMM CerOAHU — 3TO He Ta 
OTpaCUb, Ha KOTOpOM CTOMT 3KOHOMMTb. llpOM- 
AeT coBceM HeMHoro BpeMeHn, n Bbi yBHAme, 
HacKOiibKO 6bicrpo OKynaiOTCu Baiun BuoweHnu. 

A Tenepb HapMcyMTe 
noAPoSHbiM naaH 

noc/ie nepBOHana/ibHoro onpeAeueHnu ueuen 
n 3aAan nuaHnpyeMon (nun MOAepHn3npye- 
Mon) ceieBon nHc|) pa CTpyKTypbi BaM Heo6xo- 
AnMO noApo6HO npopncoBaTb npnMepHbin 
nuaH pacnouoweHnu pa6onnx craHunn. B ca- 
mom npodOM cuynae, KorAa HaAO o6-beAnHmb 
b ceTb Aea KOMnbKDTepa, mowho npocTO co- 
eAnHmb HanpuMyio use ceieBbie KapTbi c no- 
MOiAbio crossover-coeAnHeHnu. rioHUTHO, hto 
b 3tom cuynae 3Tan npoeKTnpoBaHnu n no- 
Apo6Hon npopncoBKn mowho onycmTb. OA- 
HaKO, Aawe ec/in Bbi coeAHHueTe ABe CBon ao- 
MaiuHne MawnHbi, HeT HHKaKon rapamnn, hto 
3aBTpa u K)6nMau 6a6yiuKa He noAapm BaM 
MOLAHenmnn Hoyi6yK, hto npnHeceT, noMnMO 


paAOCTH, ene n rouoBHyio 6o/ib npn o6-beAn- 
HeHnn Bcex MaiunH. 

llpHMepHo to >Ke caMoe, Hy, MoweT, 3a nc- 
KuioneHneM uio6hmoh 6a6ywKn, nponcxoAnT 
n b 6oubiunHCTBe oc|dhcob MOuoAbix KOMna- 
hhh. MaiunHHbin napK pacreT, a cyiAecTByio- 
lAne ceTH He MoryT o6ecnennTb Heo6xoAHMon 
npoH3BOAHTe/ibHOCTH. l1o3TOMy caMbin npa- 
BnubHbin noAxoA 3aKUK>naeTCu b tom, HTo6bi 
nuaHnpoBaTb ceTb c n36biTKOM. KcTaTn tobo- 
pu, npaKTnKa noKa3biBaeT, hto npoK/iaAKa ao- 
nouHnTeubHbix Ka6euen noBepx ywe cyiAecT- 
ByioiAnx o6xoAnTCu npnMepHO Ha 50-70% 
Aopo>Ke. To ecTb BcerAa HaAO npeAycMaTpn- 
BaTb He TO/ibKO AOCTaTOHHoe nnc/io pa6onnx 
MecT n ceTeBbix nopTOB, ho n H36biTOHHoe ko- 
unnecTBO Ka6eubHbix KaHa/iOB. 

0co6o ctoht o6paTnTb BHnMaHne Ha to, 
hto Ka6e/ibHbie cncTeMbi uio6bix ceTen pa3Ae- 
uuiOTCu Ha BepTnKaubHbie n ropn30HTa/ibHbie 
cocTaBuuioiAne nacTn. HanpnMep, b c/iynae 
uoKa/ibHon ceTn oahoto noA^esAa ropn30H- 
Ta/ibHau nacTb — 3 to KOMMyHnKaunn Me>KAy 
pa6onnMn CTaHunuMn n ueHTpa/ibHbiM 3Ta>K- 
HbiM y3U0M, a BepTHKa/ibHau nacTb — coeAn- 
HeHHfl CaMnxy3UOB. Ilpn 3T0M Ba>KHO nOMHHTb, 
hto BepTnKa/ibHau nacTb TaKon Ka6e/ibHon cn- 
CTeMbi AOu>KHa 6biTb 6ouee CKopocTHon, He>Ke- 
un ropn30HTa/ibHau. 

ApyroM aabTepHaTMBbi HeT 

CnTyaunu c TexHouornuMn nocTpoeHnu ceTen 
ceroAHu AOBOUbHO napaAOKca/ibHa. C OAHon 
CTOpOHbl, Ha pbIHKe MO>KHO H 3 HTn UK) 6 bie, Aa- 
>Ke caMbie 3 K 30 TnnecKne ceTeBbie TexHouo- 
rnn, HanpnMep 6 ecnpoBOAHbie ceTn nun ceTn 
Ha FireWire (IEEE 1394). C Apyron we CTopo- 
Hbi, noncKaB n B 3 BecnB He TOUbKO cooTHome- 
Hne CTonMOCTb/npon 3 BOAnTeubHOCTb, ho n 
Apyrne HeMauoBawHbie cfiaKTopbi (MnHnMaub- 
ho n MaKCHMaubHo AonycTnMoe pa 6 onee pac- 


CTOuHne, B03M0>KH0CTb 6bicTpon MOAepHn3a- 
pnn, noMexo3aiAniAeHHOCTb n OTKa3oycTon- 
nnBOCTb), noub30BaTeub b agbuth cuynaux n3 
AecuTn npnAeT k ceTUM Ethernet. 

HeMauoBawHyio poub b 3tom Bbi6ope cbirpa- 
eT eme n to, hto hmchho Ethernet ceroAHu ub- 
uueTcu Han6ouee pacnpocrpaHeHHbiM Ha nua- 
HeTe ceTeBbiM craHAapTOM. npn 3 tom ochobhoh 
ero HeAOCTaTOK — «KOuun3noHHbin» cnoco6 
opraHn3apnn ceTeBoro AOCTyna — a6couiOTHO 
HnBeunpyeTCu BbicoKon CKopocTbio pa6oTbi n 
npocTOTon pa3BepTbmaHnu. Bouee Toro, ceTn 
Ethernet yAo6Hbi eiue n TeM, hto MOAepHn3a- 
pnu nx CTpyKTypbi (b tom nncue n Ka6eubHon) 
oneHb n oneHb npocTa. Heo6xoAnMO uniub Bbi- 
6paTb Han6ouee onTnMaubHyio KawAoro 
KOHKpeTHoro cuynau cpeAy nepeAann. 

BHTan napa h/ih hto? 

Boo6iAe roBopu, b cuynae c Ethernet y uio6o- 
ro noub30BaTeuu ecTb Bbi6op n3 Tpex BapnaH- 
tob cpeAbi nepeAann. Penb nAeT o BnTon nape 
(HeaKpaHnpoBaHHon nun 3KpaHnpoBaHHon), 
KoaKcnaubHOM Ka6eue (touctom nun tohkom) 
n onTOBOuoKHe. OnTOBOuoKHO, no 6oubiuoMy 
cneTy, Heo6xoAnMO ncnoub30BaTb uniub TaM, 
rAe 6e3 Hero He o6onTncb. OcHOBHau o6uacTb 
ero npnMeHeHnu — MarncTpaubHbie KaHaubi. 
OAHaKO onTOBOuoKOHHbie BepTnKaubHbie Ka- 
6eubHbie CTpyKTypbi mowho BCTpeTnTb n b ce- 
tux HeKOTopbix KpynHbix oc|3HCHbix 3AaHnn. 

TeM He MeHee OnTOBOuoKHO Aawe ceroAHu 
yAOBOUbCTBne AOCTaTOHHO Aoporoe. 

Hto we KacaeTcu KoaKcnaubHoro Ka6euu, 
npnneM Han6ouee nonyuupHon ero pa3HOBHA- 
hocth — «TOHKoro» KoaKcnaua (craHAapT 
Ethernet 10Base-2), to HecMOTpu Ha Mopaub- 
Hoe ycTapeBaHne, ceTn, nocTpoeHHbie Ha ero 
ocHOBe nuTb n 6ouee ueT Ha3aA, npoAOuwaiOT 
ycnemHO pa6oTaTb n no cen AeHb. OAHaKO ec- 
un BaM AOBeAeTCu nouynnTb b CBoe pacnopu- » 
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OnTOBO/ioKOHHoe coeAMHeHMe onpaBflbieaeT cboio CTOMMOCTb 
Ijimub raM, rfle Heo6xoAHMa fleMCTBrne/ibHO BbicoKaa CKopocTb 


CosAaHMe cem «Ha KOHHHKe nepa» mo>kho BocnpMHMMaTb 6yK- 
Ba/ibHO hjih Bocno/ibsoBaibcsi cneuMa^bHbiMM nporpaMMaMM 
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» weHne noflo6HyK) ceTb, cnnTanTe, hto BaM 
KpynHO noBe3/io. flawe HecMOTp/i Ha to hto 
noflKJifOHeHMe hoboto y3/ia k TaKon ceTn — 
npouecc oneHb 6bicrpbin, BaM Bp^A /in yqacTCfl 
n36e>KaTb npo6/ieM, CBA3aHHbix c HapyweHneM 
Ae/iocTHOCTH ceTn. Ha Moen naM/iTH ecTb He- 
CKO/ibKO oiynaeB, KorAa pa6oTa Been opraHn- 
3aunn ocTaHaB/inBa/iacb ziniub n3-3a Toro, hto 
A o6pocoBecmafl y6opiAnua 3af\esana WBa6- 
pon OAnH n3 ceTeBbix pa3-beMOB, a b pe3y/ibTa- 
Te BC53 ceTb 0Ka3biBa/iacb Hepa6oTocnoco6- 
Hon. Baiua we yAana cocTonT b tom, hto BaM 
KaK HOBOMy cneuna/incTy 6yAeT ropa3AO npo- 
iAe y6eAnTb Hana/ibCTBO b Heo6xoAnMOCTn 
mo6a/ibHon 3aMeHbi Ka6e/ibHon cncTeMbi. 

I/I MeH5iTb ee Bbi 6yAeTe nMeHHo Ha HeaKpa- 
HnpoBaHHyK) BHTyio napy. A66peBnaTypon UTP 
(Unshielded Twisted Pairwaire) o6o3HaHaeTCfl 
Tnn npoBOAa, coctoalahh n3 neTbipex nap npo- 
boaob pa3Horo UBeTa, KawAa/i H3 KOTopbix ot- 
jinnaeTCfl eme n maroM CKpyTKn. llepBOHa- 
na/ibHoe Ha3HaneHne cnHen n KopnHHeBon nap 
npoBOAOB — nepeAana ro/ioca, opaHweBon n 
3e/ieHon — nepeAana AaHHbix. fl/m Toro HTo6bi 
CAe/iaTb npocrenwyio ceTb c ncno/ib30BaHneM 
koh ueHTpaTopa n/in KOMMyTaTopa, aoct3tohho 
o6>KaTb OAnHaKOBO Bn/iKn RJ-45 Ha o6onx 
KOHuax npoT/iHyToro npoBOAa. OAHaKO mowho 



OAMHaKOBoro oOwainn cereBoro na6 enn 
pa3i>eMaMii RJ-45 Bno/iHe XBamT co- 
3AaHMe npocreMLueM cem 


oahh n tot we npo/ioweHHbin npoBOA ncno/ib- 
30BaTb KaK KaHa/i He nnx oahoh, a a/ia AByx 
nap y3/iOB. fl/m 3Toro /lynme Bcero 3aAencTBO- 
BaTb TaK Ha3bmaeMbie «ABonHbie» po3eTKn, b 
KOTopbix KawAbie ABe napbi ncno/ib3yiOTCfl nnn 
opraHn3ai4nn OAHoro noAK/noHeHna. 

K HeAOcraTKaM UTP c/ieAyeT othccth HH3- 
KyK) noMexo3aiAniAeHHOCTb n orpaHnneHHyK) 
A/iHHy. MaKcnMa^bHoe paccTOAHne MewAy y3- 
ziaMH He ao/iwho npeBbiiuaTb 100 MeTpoB. 
n pn 3 tom oco6oe BHnMaHne HaAO o6paTnTb 
Ha to, HTo6bi /inHnn nepeAann AaHHbix He 
npoxoAn/in BMecre c cn/iOBbmn npoBOAaMn. 

Bbi6op o6opyAOBaHMn 

MnHHMa/ibHbin Ha6op Heo6xoAnMoro ceTeBoro 
o6opyqoBaHH5i BK/nonaeT b ce6a ceTeBon aAan- 
Tep A/i/i KawAoro pa6onero y3/ia n KOHpeHTpa- 
Top n/in KOMMyTaTop. OnTnMa/ibHbiM BapnaHTOM 
HaAO npn3HaTb tot, npn kotopom Bee ceTeBoe 
o6opyAOBaHne npon3BeAeHO oahoh KOMnaHH- 
en. 3to AaeT noTpe6nTe/no He mnbKO rapaHTHio 
yHnBepca/ibHon TexHnnecKon noAAepwKH, ho n 
B03M0WH0CTb ncno/ib30BaHHfl cj)npMeHHbix Tex- 
Ho/iornn, KOTopbie HepeAKO He pa6oTaiOT boo6- 
iAe, ec/in b cocTaBe ceTn ecTb xota 6bi oaho yc- 
TponcTBO nHoro npon3BOAHTe/ifl. 

B KanecTBe npnMepa mowho npnBecTn ceTe- 
Boe o6opyqoBaHHe KOMnaHnn 3Com, KOTopoe 
6yKBa/ibHO HaiunnroBaHO pa3/inHHbiMn cjonp- 
MeHHbiMn LUTyHKaMH, no3BO/i5iK)iAnMn pa6oTaTb 
eMy He TO/ibKO 6o/iee HaAewHo, ho n Ha 6o/ib- 
mnx paccTOAHHflx. flpyrnM 6peHAOM, Ha koto- 
pbin ctoht o6paTHTb BHnMaHne, AB/meTC/i 
D-Link. J]mema npeA/iaraeMbix npoAyKTOB 
AOBO/ibHo pa3Hoo6pa3Ha — ot npocTbix 
10-Mera6nTHbix aAanTepoB ao c/iowHenmnx ce- 
TeBbix ynpaB/i/uoiAnx ycTponcTB. 1/lHTepecHO, 
HTO 0C06eHH0CTbK) HeKOTOpbIX KOHAeHTpaTOpOB 

D-Link AB/meTca to, hto nx mowho oO^eAHH/iTb 
b CTeK 6e3 yBe/iHHeHHfl KO/innecTBa pennTepoB. 


Hto we KacaeTca annapaTypbi ocTa/ibHbix 
npon3BOAnTe/ien, to TyT Mory ziniub npnBecTn 
CBoe MHeHne. 3a ceMb zieT pa6oTbi ceTeBbiM 
aAMnHncTpaTopoM n He 3aMeTn/i oco6on pa3- 
Hnubi MewAy npoAyKunen Compex, Genius, 
Asustek n eme HecKO/ibKnx KOMnaHnn, npon3- 
BOA/uunx ceTeBbie ycTponcma p,nn pbiHKa 
SOHO (AOMaiuHne ceTn n ceTn Ma/ibix oc|dhcob). 
M0WeT 6blTb, 3TO CBfl3aHO c TeM, hto MHe TaK n 
He npnw/iocb aAMnHncTpnpoBaTb 6ojibwne ce- 
Tn (6o/iee 50 MaiunH). Ho CKopee 3 to n3-3a 
Toro, hto Bee ceTn, c KOTopbiMn MHe npnxoAH- 
ziocb pa6oTaTb, AOCTaBa/incb ywe roTOBbiMn. 
riosTOMy npouecc nx MOAepHn3aunn me/i no 
npnHAnny «r/iaBHoe, HTo6bi pa6oTa/io». 

llpMHIIMn CHOKHOrO KOMa 

KaK TO/ibKO Bbi Bbi6pa/in npon3BOAnTe/i/i, enn- 
TanTe, hto Baiua ceTb ywe roTOBa. Bee Me/ionn, 
CB5i3aHHbie c npoKuaAKon Ka6euen, onpeAe/ie- 
HneM ceTeBon uonmvim 6e3onacHOCTn, CB/i3n c 
1/lHTepHeTOM n t. n., ywe He 6yqyT nMeTb npnH- 
Annna/ibHoro 3HaneHn5i, nocKO/ibKy pa3BnTne 
uio6on KOMnbiOTepHon ceTn nAeT no npnHpnny 
CHewHoro KOMa. KawAoe HOBOBBeAeHne B/ieneT 
3a co6on cueAyioiAee wn3HeHH0 Heo6xoAnMoe 
ycoBepiueHCTBOBaHne. TaK, HanpnMep, 3aMene- 
ho, hto ycTaHOBKa Ha KawAoe pa6onee MecTO 
noHTOBoro K/ineHTa npnBOAnT b kohchhom hto- 
re k Heo6xoAnMOCTn Bbipa6oTKn KopnopaTnB- 
Hon nounTnKn 3aiAnTbi ot cnaMa. CnacTncb ot 
noAo6Hbix CHTyapnn npaKTnnecKn HeB03M0W- 
ho, ho Bno/iHe mowho nMn ynpaB/i^iTb. 

llpewAe Bcero, HaAO noMHnTb, hto /iio6oe 
yc/iowHeHne CHnwaeT HaAewHocTb Been cncTe- 
Mbi. riosTOMy npewAe neM npncTynaTb k BBeAe- 
Hnio r/io6a/ibHbix HOBiuecTB, xopoiuo 6bi npo- 
BecTn He6o/ibiuon aHa/in3 noc/ieACTBnn, 3aTeM 
noTpaTnTb napy HeAe/ib Ha TecTbi Ha oahom- 
AByx pa6onnx MecTax n ziniub noc/ie 3Toro bbo- 
AnTb hto-to HOBoe A/ifl Bcex K/ineHTOB ceTn. » 
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» B CB513M C 3TMM HaAO ynOMflHyTb o npo- 
rpaMMHOM noAflep>KKe ceien. Tyi Mory no- 
peKOMeHflOBaTb ncno/ib30BaTb a/ia pa6onnx 
CTaHAMM OC ceMePicTBa Windows, a pj\s\ m/i kd- 

30B, OTBenafOlAHX 3a CB513b BHyipeHHeM ceTM 
c 1/lmepHeTOM, — UNIX-noAo6Hbie OC. CaMbiM 
jiyHWMM BapnaHTOM jimhho a cnmaK) ycraHOB- 
Ky Linux mjim, HanpnMep, FreeBSD Ha Ka>KAoe 
pa6onee Mecro, ho b 6ojibWMHCTBe c/iynaeB 
3TO npaKTMHeCKH HeB03M0>KH0. 

Ec/lM >Ke OCTaHOBMTbCfl Ha «CMemaHHOM» 
MOAe/iM Mcno/ib30BaHHfl onepapMOHHbix cmc- 
TeM, to Bbi nojiynme, c oahom cropoHbi, npn- 
BbiHHyfo p,ns\ no/ib30BaTe/ifl cpeAy, a c ApyroM 
CTopoHbi, HaAe>KHyK) n npoM3BOAMTejibHyio 
CMdeMy ceieBoro aAMMHMcrpMpoBaHMfl. 

Cepeepbi 

M pa 60 HMe CTaHI|MM 

KorAa-TO oneHb AaBHo, 6yAynn 3e/ieHbiM ciy- 
AeHTOM-BTOpOKypCHMKOM, 51 nblTa/lCfl npOKOH- 
cy^bTHpoBaTb OAHoro CBoero 3HaKOMoro, ko- 
TopbiM KaK pa3 co6Mpajica yda h a bji m BaTb b 
CBoeM oc(DMce ceib. nona/i a TorAa b OAHy 
BecbMa HenpnflTHyfo mctopmk). ripoAaBeu, ko- 
TopbiM CTpeMM/icfl npoAaTb noAopo>Ke Bee to, 
hto y Hero 6bi/io, paccKa3a/i MHe, hto b ceTM 
AO/DKeH 06fl3aTe/lbH0 HaXOAMTbCfl XOTfl 6bl 


HeOHeBMAHblH Bbl6op 


oamh cepBep. B tot pa3 mom 3HaKOMbm no- 
TpaTM/i AOBO/ibHo 60/ibiuMe no TeM BpeMeHaM 
AeHbrn, a a jiMiub nepe3 HecKO/ibKO jieT y3Ha/i, 
hto ceTM 6biBafOT pa3Hbie, b tom HMcne n Ta- 
KMe, KOTopbie He coAepwaT b CBoeM cocTaBe 
OTAe/ibHo BbiAe/ieHHoro cepBepa. 

Xota, ec/iM noAxoAMTb k 3TOMy Bonpocy 
CTporo, to cepBep, HaxoAflLAMMCfl b CMCTeMe, 
MO>KeT Bbino/iHflTb caMbie pa3/iMHHbie c|3yHK- 
Amm. CeroAHfl mmchho 3tm cfiyHKAMM onpeAe/ifl- 
kdt b KOHeHHOM CHeTe m annapaTHyio nacrb Toro 
m/im MHoro cepBepa. B caMOM npocTOM c/iynae 
(ABa KOMnbfOTepa b ceTM) KawAbiM M3 ynacmM- 
kob MO>KeT BbicTynaTb KaK b po/iM cepBepa, TaK 
m b po/iM K/iMeHTa. HanpMMep, oamh m3 kom- 

nbfOTepoB MO>KeT 6biTb CKOHcf)MrypMpoBaH 

KaK cepBep yAa/ieHHoro Aocryna, ApyroM — 
KaK noHTOBbiM m npoKCM-cepBep. 

Ee3onacHOCTb 
MAN OCTOpOJKHOCTb 

Bonpoc o6ecneneHM5i ceTeBOM 6e3onacHOCTM 
OAMH M3 CaMbIX B3>KHblX. HeCMOTpfl Ha MHoro- 
HMC/ieHHbie nOBTOpeHM51 3TOM HeXMTpOM MCTM- 
Hbl BO MHOTMX pyKOBOACTBaX M M3A9HM51X, AO 

cmx nop napo/iM TMna «user» mjim <<123456 7» 
5iB/i5iK)TC5i caMbiMM nony/iapHbiMM. BTopbiMM no 
nony/iapHOCTM, a c/ieAOBaTe/ibHO m no onacHO- 


CTM nOA6opa, flB/lflIOTCfl napO/lM, nOBTOpflfO- 
lAMe JIOTMH. EopOTbCfl C 3TMM, 6e3yC/10BH0, Ha- 
AO. To/ibKO bot He BcerAa no/iynaera. ripMHeM 
KacaeTCfl 3 to He mribKO jiotmhob m napojieM, 
ho m Bcex ocra/ibHbix BonpocoB, 3a6biBaTb 0 
KOTopbix He cneAyeT, Aa>Ke ec/iM Baiua ceTb co- 
CTOMT M3 AByX KOMnbfOTepOB. 

0co6eHHo ocTpo Bonpoc 6e3onacHocTM 
B03HMKaeT b tom c/iynae, KorAa ceTb noAK/ifo- 
naeTCfl k 1/lHTepHeTy. riepcoHa/ibHbie m Kopno- 
paTMBHbie 6paHAMayapbi, AeHTpa/iM30BaHHbie 
aHTMcnaMepcKMe nporpaMMbi — Bee 3 tm mh- 
CTpyMeHTbl Heo6xOAMMO MCn0/lb30BaTb B TOM 
coneTaHMM, KOTopoe HaM6o/iee tohho OTpawa- 
eT noTpe6HocTM. Ec/im we BaM AOCTa/iacb ywe 
roTOBa^ ceTb, to HecMOTpa hm Ha KaKMe yBe- 
peHMfl B caMOM APy>KeCKOM pacno/ioweHMM, 
nepBblM AO/IOM Heo6xOAMMO OHMCTMTb Bee 
c/ieAbi npe6biBaHM5i b CMCTeMe CBoero npeA- 
luecTBeHHMKa — ot cMCTeMHbix napo/iePi ao 
cfiaM^OB c Te^ecjDOHaMM (xota noc^eAHMe Bce- 
T3KM MOWHO OCTaBMTb). Ec/im BaM He yAaeTca 
npoAe^aTb 3 to b no/iHOM o6-beMe, to jiyHiue 
Bcero npoBecTM nepeycTaHOBKy CMCTeMbi c 
((DOpMaTMpOBaHMeM WeCTKMX AHCKOB. riyCTb 
Bac noTOM o6bmhat b aAMMHMcrpaTopcKOM na- 
paHoPie, ho 3aTO Bbi 6yAeTe a6co/iK)THo cno- 
KOMHbi. ■ ■ ■ Cepreil EropoB 


KpoMe Toro, b CBoeM cocTaBe oh nivieeT cpaB- 
HMTe/ibHO He6o/ibiiJOM 6ycJ)ep, KOTopbiPi Mcno/ib- 
3yeTcn KaK xpaHM/inme ywe M3BecTHbix ycTpoPi- 
CTBy MAC-aApecoB ynacTHMKOB ceTM. 

OneBMAHO, hto KOMMyTaTop — ycTpoPicTBO 60- 
/iee 6biCTpoAePicTByK)iAee. flnn opraHM3auMM 
HeOo/ibiuMx ceTeBbix cerMeHTOB Bno/iHe mow- 
HO MCn0/lb30BaTb xa6bl, OAHaKO CTOMMOCTb 
CBMnePi ceroAHH (m 3 pacneTa Ha oamh nopT) He 
HaMHoro Bbiiue ctommoctm KOMMyTaTopoB. no- 
3T0My Bno/iHe ziorMHHbiM Bbir/iHAMT peiueHMe 0 
nocTpoeHMM MHorocerMeHTHbix ceTePi /wujb Ha 
6a3e KOMMyraTopoB. 


KoMMyiaiop mjim KOHueHTpaiop 


B Te Aa/iOKMe BpeMeHa, KorAa Ethernet TO/ibKO 
HaHMHa/i ocBaMBaTb BMTyio napy, Ann Toro hto- 
6bi yBe/iMHMTb npoTHweHHOCTb OAHoro ceTeBoro 
cerMeHTa, CTa/iM Mcno/ib30BaTb UTP-noBTopMTe- 
J1M, OCHOBHOPi Cf>yH KAkiePl KOTOpbIX HB/lH/lOCb 
npocToe noBTopeHMe Ha BbixoAe Tex 3/ieKTpnne- 
CKMX CMrHa/lOB, KOTOpbie nOHB/lH/lMCb Ha BXOAe. 
HecKO/ibKO no3>Ke Tanne noBTopMTe/iM CTa/iM 
MHOTOnopTOBblMM, M OCHOBHbIM MX H33HaHeHM- 
eM CTa/ia pa6oTa b KanecTBe ueHTpa/ibHbix 
ceTeBbix y3/iOB Ethernet. TaKMe ycTpoPicTBa Ha- 
3biBai0T xa6aMM (hub). HecMOTpn Ha to hto oc- 
hobhoPi npMHAMn mx paboTbi — nocTpoeHMe 


CMma/ia, no/iyneHHoro Ha oahom nopTy — Ha 
BCeX OCTa/lbHblX He M3MeHM/lCH, CjjyHKAMOHa/lbHO 
xabbi CMor/iM He TO/ibKO CTaTb Ha AO/iroe BpeMH 
OCHOBHbIMM CeTeBbIMM KMpnMHMK3MM, HO M ASTb 
To/iHOK k noHB/ieHMio MHbix y3/iOBbix ceTeBbix 
ycTpoPicTB — KOMMyraTopoB, m/im CBMnePi. 
ripMHAMnbi paboTbi CBMna, KOTopbiPi b npeA- 
CTa B/ieHMM Ma/10 3HaK0Mbix c hmm nioAePi HB- 
/meTcn /lMLUb 60/iee AoporMM (no cpaBHeHMio c 
xaboM) y3/iOBbiM ceTeBbiM ycTpoPicTBOM, 
coBceM MHbie. Cbmh, b oT/iMHMe ot xa6a, He 
noBTopneT cnrHa/ibi, a opraHM3yeT BMpTya/ib- 
HbiPi KaHa/i cbh3m MewAy AByMn aboHeHTaMM. 
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O chobhom Macce no/ib 30 BaTe/ieM ao- 
MaiUHMX CeTeM AOCTaTOHHO xopoiuo 
M3BecTHa ziMWb Ta nacrb pa6oi no 
npoK/iaAKe m o6c/iy>KMBaHMK), KOTopaa Heno- 
cpeACTBeHHo mx KacaeTca. CaMaa mhotohmc- 
jieHHaa KaieropM^i no/ib 30 BaiejieM m BOBce He 
3 aAyMbiBaeTC 5 i o tom, KaK TaKaa ceTb Bbirna- 
AMT M 3 HyTpM. 3 TM K/lMeHTbl OrpaHMHMBaiOTCfl 
/lMiub AOCTynoM b PlHTepHeT, a TaK>t<e no/ib 3 y- 
K)TC 5 i yc/iyraMM 6M/i/iMHroBbix m aBTopM 3 auM- 
OHHblX CMCTeM, nOCKOJlbKy KOHTpO/lMpyfOT 
cbom 3 aipaTbi. CymecTBeHHo MeHbiuafl nacrb 
no/ib 30 Baie/ieM noHMMaeT, KaK pa6oiaei mx 
AOM aiuHMM KOMnbfOTep b ceTM m KaK ocyiAe- 
CTB/i 5 ieTC 5 i AOdyn b 1 /lHTepHeT. I/I /lMiub caMaa 
HeMHoroHMc/ieHHafl KaTeropMA no/ib 30 BaTe/ieM 
MMeeT XOpOLUMe 3 HaHMfl B 06/iaCTM TeXHO/lO- 
TMM nOCTpoeHMfl COBpeMeHHbIX KOMnbfOTep- 
Hbix ceieM m noHMMaeT, hto He MeHbiuafl, a 


lloBceMecTHOMy pa3Bmmo flOMawHHx ceiew cnoco6dByiOT pod no- 
ny/iapHOCTM MHTepHeT-yc^yr, yfleiueB^eHne ceieBoro o6opyAOBaHi/m v\ 
ncno^b30BaHne HOBbix TexHo^oruM, cymecTBeHHo CHMwafotAMx peHbi Ha 
BbicoKOCKopocTHOM TpacjwK. AHa/iM3npyfl cymecTByiomi/m OnbIT, MOJKHO 
yTBepjKflaTb, hto co3flaHMe Ma/ibix ceien c BbixoflOM b 1/lHTepHeT — 
AOCTaTOHHO npM6bmbHblM 6M3HeC. 


6o/ibLuafl nacTb npo6/ieM cKpbua ot pflAOBoro 
no/ib 30 BaTe/ifl. PaccKa 3 aTb 06 3 tom CKpbiTOM 
CTOpOHe cf)yHKUMOHMpOBaHM 51 AOMaiUHMX ce- 
TeM Mbi nonpocM/iM Apiypa A/ieKnepoBa, py- 
KOBOAMTe /151 C/iy>K 6 bl no CBA 351 M C o 6 lAeCTBeH- 
HOCTbfO KOMnaHMM « MTY- I/I HTe/ 1 ». 

AoMauiHHe cem KaK ocHoaa 
Ethernet-npoBaMAMHra 

B HacTO^iiAee BpeMfl ocHOBHbm npeAHa 3 Hane- 
HMeM TaK Ha 3 biBaeMbix aom 3 luhmx ceiePi ab- 
jiaeTCfl o 6 ecneneHMe Aociyna b MHTepHeT 
AJifl a 6 oHeHTOB jioKa/ibHbix ceieM, pa 3 BepHy- 
TblX B >KM/lblX AOMaX. nOCKOJlbKy OCHOBHOM 
TexHO/iorMeM A-na mx nocrpoeHMfl cia/ia Et- 
hernet to m yc/iym npeAOCTaB/ieHMfl c mx no- 
MOiAbK) AOCTyna b 1 /lHTepHeT CTa/iM HaMMeHO- 
BaTbc^i Ethernet-npoBaMAunroM. C/ieAyeT 
OTMeTMTb, hto noAK/i loneH Me Hepe 3 Ethernet 


KaK KOMMepnecKa^ yc/iyra He nonaAa/io ao 
onpeAe-neHHoro MOMeHTa b 06/iacTb MHTepe- 
cob KpynHbix MHTepHeT-npoBaMAepoB. 

EOJlbLUMHCTBO AOMaiUHMX CeTeM HaHMHa- 
n MCb ctmxmmho KaK MHMAMaTMBa rpynnbi 
3HTy3M3CTOB. 1/lMeHHO Ha 3TOM 3Tane TeXHO- 
jiorMfl Ethernet 6/iaroAapfl CBoePi othocm- 
Te/ibHOM AeiueBM3He cra/ia CTaHAapTOM. no 
Mepe CBoero pa3BMTM$i AOMaiuHMe ceTM Et- 
hernet Heo>KMAaHHO A-n^ mhotmx OKa3a/iMCb 
npMroAHbiMM A-H51 peweHMfl npec/iOByTOM 
npo6/ieMbi «noc/ieAHero AK)MMa» npM opra- 
HM33I4MM LUMpOKOnOJlOCHOrO AOCTyna K I/I H- 
TepHeTy KOHeHHoro no/ib30BaTe/ifl. I/Imchho 
3to npeAycMaTpMBaeT TaK Ha3biBaeMafl 
«iuBeACKa5i» MOAeub, 3aK/iioHaK)LAaflC5i b cko- 

POCTHOM (KaK npaBMJlO, OnTOBOUOKOHHOM) 
nOAKUlOHeHMM npOUO>KeHHOM B AOMe JlOKa/lb- 
hom ceTM Ethernet k onepaTopy cba3m. npM- » 
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» HeM B POCCMM AOMaiUHMe CeTM CTpOM/lMCb He 
b OTfle/ibHOM wm/iom AOMe, a cpa3y b rpynne 
crpoeHnn, KBapTa/ie n Aawe panoHe. Ha sto 
eCTb Ue/lblM p^A npMHMH, CpeflM KOTOpbIX C|3M- 
rypnpyiOT He TO/ibKO 3KOHOMMHecKne. 

5e3yc/iOBHO, 6a30Bon TexHO/iornen nocr- 
poeHMfl zioKa/ibHbix AOMOBbix ceTen ocraeTCfl 
Ethernet. TexHO/iorn/i 3Ta MMeeT 30-zieTHioK) 
MCTopMK), OAHaKO 6yKBa/ibH0 3a noc/ieAHne 
3-5 /ieT npon30iujin cyiAecTBeHHbie M3MeHe- 
HMfl, B TOM HMC/ie M B CTOMMOCTM o6opyAOBa- 
hma. CHana/ia no/iBn/incb KOMMyTnpyeMbin 
Ethernet (b 1992 roAy) n noAAepwKa npn- 
opMTe3aunn (b 1993 roAy). 3aieM pe3KO Bbi- 
pOC/l M CKOpOCTM M npeAe/lbHbie paCCTOflHMfl 
Me>KAy TOHKaMM oahoto cemeHTa ceTen Et- 
hernet. B 1998 roAy 6bi/i npnH/iT CTaHAapT 
Gigabit Ethernet (IEEE 802. 3z), noApa3yMe- 

BafOlAMM B03M0>KH0CTb pa 60 Tbl no OnTOBO- 
jiOKHy, a TaK>Ke no bmtom nape Ha paccro/i- 
hmax ao 25 m. y>Ke b 1999 roAy no/iBn/ica 
CTaHAapT lOOOBase-T (IEEE 802. 3ab), no3- 
boji/uolamm pa6oTaTb ao 100 m no bmtom na- 
pe. fla/iee noc/ieAOBa/ia cnei4Mc(3MKai4Mj3 
IEEE 802. 3ad, 03HaHaBwa/i noAAop>KKy ar- 
perauMM KaHa/iOB m o6-beAMHeHne nx b TpaH- 
km. Cennac Ha onepeAM ctomt cneuMc(DMKa- 
\\m 10 T6mt. 

B yc/iOBnax B3pbiBHoro pocTa nony/iap- 
hoctm AOMaiuHMx ceTen Ethernet MHorne 
KpynHbie MHTepHeT-npoBanAepbi y>Ke He 
MoryT no3BO/iMTb ce6e o6p,enmb nx cbomm 



KoMaHAa cneiinaiincToe, c kotopom b 6 o- 
eebix yc/ioBHax Ha npoK/iaAxe cein «5h- 
/iaH-fIpoeKT» no6biBa/i Ham 4>OTorpa<|> 


BHMMaHneM. Bo MHornx ropoAax Ethernet- 
npoBanAnnr npeBpaTM/ioi bo Bno/iHe pecneK- 
Ta6e/ibHbiM 6n3Hec. KpynHbiM KOMnaHM/iM 
Mcno^b30BaHne AOMaiuHMx ceTen BKyne c 
MMefoiAencfl TpaHcnopTHon ceTbfo ADSL no3- 
BO/iaeT npeA/iaraTb noTeHAna/ibHbiM no/ib- 
30BaTe/151M AOMCTBMTe/lbHO CKOpOCTHOe M 
KanecTBeHHoe pemeHne. Ilpn stom KOHKy- 
peHTHblMM npeMMyiAeCTBaMM, B03HMKaK)LAMMM 
npn Mcno/ib30BaHMM TexHO/iornn ADSL (b ot- 
JlMHMe OT npOK/iaAKM OnTOBOJIOKOHHOrO KaHa- 
Jia), flB/lflfOTCfl CpOKM n CTOMMOCTb C03AaHM5l 
MarncTpa/ibHoro KaHa/ia. 

Oco6eHHOCTM peanM3ai|MM 

AOMauiHHx ceTea 

floMawHA/i ceTb, o6‘beAMHflK)iAafl K/ineHTOB 
KOMnaHnn, npeACTaB/iaeT co6om HeKyio Bnp- 
Tya/ibHyio Hacmyio ceTb. 3 to 03HanaeT, hto 
npe>KAe neM no/iynnTb AOCTyn k 1/lHTepHeTy, 
no/ib30BaTe/ib AO/iweH nponTM npoueAypy aB- 
Topn3ai4MM. BHyTpn cerMeHTa no/ib30BaTe/ib 
HaxoAMTC5i b «6ecn/iaTHon» o6jiacm. Earn >Ke 
eMy Heo6xoAMMO nepeAaTb AaHHbie M3 cer- 
MeHTa b cemeHT, to 3a 3Ty yc/iyry ywe npn- 
Aera n^aTMTb. B to we BpeMfl, HTo6bi no/ib30- 
BaTe/in MMe/in B03M0>KH0CTb 6ecn/iaTH0 
o6iAaTbC5i MewAy co6on, KOMnaHnn pa3BMBa- 
kdt HeKne «yc/iOBHo-6ecn^aTHbie pecypcbi» 
(naTbi, KOHc|3epeHAMM). 

TepMHHO/iornfl aua AOMaiuHnx ceTen cnnTa- 
eTCfl ywe cc|DopMnpoBaBLuencfl. B cootbctct- 
bmm c Hen AOMaiuHne ceTM coctoat m 3 a6o- 
HeHTCKOM CMCTeMbl 3A3HM51 M MarMCTpa/lbHOM 
Ka6e/ibHon cncTeMbi. A6oHeHTCKa/i cncTeMa 
3A3HM51 npeAHa3HaneHa A-n^ noAK/HOHeHM/i ko- 
HeHHbix noub30BaTeuen k aKTMBHOMy (pewe — 
naccMBHOMy) o6opyAOBaHmo Ethernet-npo- 
BanAopa BHyTpn OAHoro AOMa. Marncrpa/ibHafl 
Ka6e/ibHafi cncTeMa c/iywnT aua 06-beAMHeHn/i 
aKTMBHOrO o6opyAOBaHM51 a6oHeHTCKMX CMC- 
TeM 3A3HM51 b eAMHyio MH^pacTpyKTypy n co- 
eAMHeHM51 MX C APyrMMM CeTflMM (b tom nnc/ie 
C 1/lHTepHeTOM). 


06biHHo MarncTpaubHa^ Ka6eubHa5i cncTe- 
Ma (MarncTpaubHbin KaHau) npoK/iaAbiBaeTC5i 
b HeKyK) ueHTpa/ibHyio TOHKy panoHa. B Aaub- 
HenmeM MarncTpa/ibHbin KaHau no KOMMyHn- 
KaUMflM pa3BOAMTC51 AO 6/lM>KaMlUnX 3A9HMM B 
3aBMCMMOCTM ot pacnpeAeueHMji kumchtob. 
n pn 3 tom HeKOTopbie KOMnaHnn npeAnoHMTa- 
K)T He MCnOUb30BaTb B03AyLUHbie KOMMyHHKa- 
Amm — TaK Ha3bmaeMbie «B03AywKn», a npo- 
KUaAblBaKDT CBOM KOMMyHHKaAHH B OCHOBHOM 
noA 3eMuen (npn stom AOCTnraeTC^ HanBbic- 
LUMM ypOBeHb 331AM lAeHHOCTM KaHa/lOB). 

KounnecTBO K/ineHTOB b nepecneTe Ha oamh 
M arncTpa/ibHbin KaHaji b ceTM ao/dkho 6biTb He 
oneHb Be/iMKO. 3 to npno6peTaeT oco6oe 3Ha- 
neHne b tot momcht, KorAa MarncTpa/ibHbin Ka- 
Ha/i no KaKon-jin6o npnnnHe Bee we BbiMAeT 
M3 CTpo/i. B 3 tom criyHae yTpannBaiOT AOCTyn b 
1/lHTepHeT He 6o/iee 50-100 K/ineHTOB, obije- 
AHHeHHbix b paMKax OAHoro cerMeHTa ceTM. 

I/I 3TO HMKOMM o6pa30M He CKa3blBaeTC51 Ha pa- 
6oTOcnoco6HOCTM Apyrnx cerMeHTOB n Apyrnx 
MarncTpa/ibHbix KaHa/iOB. AKTMBHoe ceTeBoe 
o6opyAOBaHne b AOMaiuHMx ceT/ix TpaAMAMOH- 
ho A-n^ TexHO/iornn Ethernet: 3 to KOMMyTaTO- 
pbi n KOHAeHTpaTopbi. Ilpn Bbi6ope npon3BO- 
AMTe/ifl o6opyAOBaHM/i b nepByK) onepeAb HaAO 
pyKOBOACTBOBaTbc/i KpnTepneM «AeHa/npoM3- 
BOAMTe/lbHOCTb». 

llepeA TeM KaK CTaTb noub30BaTe/ieM ao- 
MaiuHen ceTM, c/ieAyeT TBepAO ycBOMTb, hto 
T pe6oBaHM/i, TpaAMunoHHo npeA’bJiB/i/ieMbie k 
o6biHHon CKC (HanpnMep, k oc(dmchom ceTM), b 
yc/iOBn/ix AOMaiuHen ceTM He BcerAa yAaera 
Bbino/iHMTb. Bo/iee toto, Bp/iA J \ m BOo6iAe 
mowho BepnTb HbMM-/in6o 3a/iB/ieHM5iM o npo- 
K/iaAKe AOMaiuHMx ceTen c co6/noAeHneM 
Bcex HopM n npaBn/i, xapaKTepHbix au/i CKC. 
OAHaKO 3 to BOBce n Heo6/i3aTe/ibHo, BeAb, no 
MHeHMK) MHornx cneuna/incTOB, AOMaiuHne 
ceTM BOo6iAe He MoryT /iB/i/iTbc/i CKC, 3 to, 

CKopee Bcero, caMOCTO/iTe/ibHbin K/iacc Ka- 
6e/ibHbix cncTeM, KOTopbin ene TO/ibKO waot 
CBOMX CTaHAapTOB. » 
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» IbmoBbie npoiieAYPbi npo- 

KiiaflKM AOMaiUHMX ceTea 

MHorne M3 T3KMX ceTePi b MocKBe CKuaAbiBa- 
JlMCb CTMXMMHO, Ha 3HTy3Ma3Me KOHKpeTHbIX 
>km/i bi^OB. Ohm caMM TUHyun Ka6eun, nofl- 
Kuionaun no/ib30BaTejieM, 3aKuioHaun aoto- 
BOpbl C MHTepHeT-npOBaMflepaMM, B3MMaUM 
nuaTy c k/imchtob. Ha 3 tom 3Tane HeKOTopbie 
CeTM Bbipoc/IM AO BHyiUMTe/lbHblX pa3MepOB. 
Oamh M3 BeAyiAMx npoBaMAepoB — KOMna- 
HMU «MTY-MHTeU» — BeAGT CBOM 6M3HeC b 
o6uacTn AOMaiUHMX ceiePi nepe3 cbomx areH- 
tob, npeACTaBU5UOiAMx yc/iyrM npaKTnnecKM 
bo Bcex paPioHax MocKBbi. npnneM ochob- 
Hyio AO/iio K/iMeHTOB no-npe>KHeMy cocraB- 
ji 53 hot 3HTy3MacTbi — Te rpynnbi m\\, koto- 
pbie >Ke/iaK)T noAKuioHMTbcu k 1/lHTepHeiy. 

KaK npaBnuo, h MKaKon npoBOAKM b tbkmx 


AOMax HeT. B 3tom cuynae areHTbi npoBOAUT 
o6c/ieAOBaHMe 6yAymePi nuomsAKM m co6m- 

paKDT 3351BKM C nOTeHAMaUbHblX K/lMeHTOB. 

flauee b cooTBeTCTBMM c Tpe6oBaHnuMM, yc- 

TaHOBJieHHblMM B KOMnaHMM «MTY-I/I HTe/l», 
areHTbi cocraBuuiOT npeABapnTeubHbiPi npo- 
eKT. 3aieM oh coruacoBbiBaeTcu c TexHMne- 
CKoPi c/iy>K6oM KOMnaHMM. B npoeKTe yKa- 
3biBaeTcu, KaKOBa 6yAeT Tonouornu ceTM, 
KaKMe TMnbi aKTMBHoro o6opyAOBaHnu 6yAyT 
ncnoub30BaTbcu, rAe 3 to o6opyAOBaHMe 6y- 
AGT ycTaHaBu MBaTbcu, m b noc/ieAHioK) one- 
peAb — KaK m rAe 6yAeT npouoweH Ka6eub. 
TaK>Ke npoeKT o6biHHO ynnTbiBaeT nepcneK- 
TMBbi HapaiAMBaHMA a6oHeHTCKoPi 6a3bi m 
pa3BMTM5i ceTM. llpM 3tom npeAycMOTpeTb 
cpa3y, KaKOBa 6yAeT nuoTHOCTb kumchtob, 
npM cocTaB/ieHMM npoeKTa npaKTMHecKM He- 


B03M0>KH0, HO, C APyi"OM CTOpOHbl, nOAKOp- 
peKTMpoBaTb npoeKT no Mepe pocTa KuneHT- 
KoPi 6a3bi HMKaKMx npo6/ieM He cocTaBMT. 
I/Icxoau M3 3Toro npoeKTa cneuMauMcraM 
KOMnaHMM 6yAeT noHUTHO, rAe m KaKoe ko- 
/i M necTBO a6oHeHTOB noAKJiioHeHo, KaKoe 
HMCUO nopTOB 33HUTO MUM CB 060 AH 0 , KaKOBbl 
nyTM Aa-nbHePimero pa3BMTnu 3 toP 1 ceTM. 

To/ibKO nocue yTBep>KAeHMu a^hhoto npoeK- 
Ta areHTbi npMCTynaiOT k HenocpeACTBeHHOM 
npoKuaAKe KOMMyHMKauMM. 

Ilocue npoKuaAKM KOMMyHMKauMM m noA- 
KuioneHMu o 6 opyAOBaHMu KOHeHHoro noub- 
30 BaTeuu k ceTM Ethernet BcerAa cueAyeT 
nepMOA TecTMpoBaHMu. TecmpoBaHMe npo- 
m 3 boamtcu KaK cneLjnau ncTaMM areHTa, TaK M 
caMMM noub 30 BaTeueM. npMMenaTeueH tot 
cjoa kt, hto b TeneHMe ashhoto nepMOAa noub- » 




TexHO/iormi 


AubTepHaTMBHbie peiueHnu nnn 6e3BbixoAHbix CMTyaun m 


OAHa M 3 HOBbIX TeXHOUOrMpi C 03 AaHMU UOKaUb- 

Hbix ceTePi — HomePNA (www.homepna.org). 
Ha ceroAHu, b tom HMeue m b Poccmm, AOCTyn- 
ho 060 pyAO Ba h m e Aeyx cneunctjnKaunPi: 1.0 m 
2.0 (cyiuecTByeT Bepcnu 3.0 co CKopocTbio ne- 
peAaHM 6 ouee 100 M 6 mt/c). CyTb TexHOuorMM 
AOBOUbHa npocTa: b Teuect)OHHoPi npoBOAKe 
BbiAeuueTcu BbicoKonacTOTHau oOuacTb Ann 
nepeAanM AaHHbix. HeM-TO sto noxo>Ke Ha 
ADSL, ho Mcnoub3yiOTCu pa3UMHHbie nacTOT- 
Hbie AMana30Hbi, OuaroAapu neMy tgxhouotmm 
H e MeiuaiOT APyr APyry Aawe b oahom Teuect)OH- 
hoPi umhmm. KoMnbiOTepbi nepe3 cneuMaubHbie 
aAanTepbi noACoeAMHniOTcn HenocpeACTBeHHO 
k Teuect)OHHoPi ceTM. flaubHOCTb nepeAanM cnr- 
Haua ot OAHoro KOMnbiOTepa cocTaBuueT oko- 
uo 100 m, TaK hto 3a npeAeubi AOMa oh He 
BbixoAMT. OAHaKO b cneunc^MKaunn 1.0 cyme- 
CTByeT BapnaHT Long Distance, KOTopbiPi no3- 
BOuueT yBeuMHMTb AaubHOCTb nepeAanM ao 1 
km. M3HaHaubH0 TexHouorMu co3AaBauacb auu 


AOMaiUHMX ceTePi (to ecTb b npeAeuax OAHoPi 
KBapTMpbi mum nacTHoro AOMa), OAHaKO ecTb 
npoeKTbi, rAe Ha ee ocHOBe ctpomtcu ceTb ao- 
CTyna b klHTepHeT. floMawHnPi KOMnbiOTep 
noAKuionaeTcn nepe 3 aAanTep k Teuec^OHHoPi 
po 3 eTKe, a TaM, rAe cxoautcu Bee Teuect) 0 HHbie 
UMHMM AOMa, CTaBMTCU MHOrOnOpTOBblPI KOM- 
MyTaTop HomePNA. 

YcuoBMeM, KorAa npMMeHeHMe HomePNA B 03 - 
mo>kho m onpaBAaHHO, uBuueTcn HauMHMe eA n- 
Horo Kpocca, KyAa cxoautcu TeuecJ)OHHbie umhmm 
m 3 Bcex KBapTMp, m pa 3 peweHnu BuaAeubueB 
3 Toro Kpocca Ha ero Mcnoub 30 BaHMe. 

B KOHAOMMHMyMaX M 3 UMTHblX A 0 M 8 X MO>KHO 
paccMOTpeTb b KanecTBe BapnaHTa co 3 Aa- 
HMe ceTM Ha ocHOBe HomePNA, xotu ctom- 
MOCTb noAKuioneHMu Ha oamh nopT b cpeA- 
HeM Bce-TaKM Bbnue, neM y ceTePi Ethernet. 
Ho ecTb cepbe 3 Hoe npenMymecTBO — OTcyT- 
cTBMe HeoOxoAMMOCTM npoKuaAbiBaTb cneuM- 
aubHyio KaOeubHyio CMCTeMy. 


Eu\e OAHa TexHOuorMu, KOTopau MO>KeT 6 biTb 
paccMOTpeHa KaK BapnaHT auu aomoboPI ce- 
TM, — Radio Ethernet (cepnn CTaHAapTOB 
IEEE 802. llx). C HomePNA ee o 6 "beAMHueT 
oTcyTCTBMe noTpeOHOCTM b KaOeubHoPi mh- 
4 )pacTpyKType. B HeKOTopbix cuynaux BnouHe 
bo 3 mo>kho, hto uoKaubHau ceTb Ha Radio 
Ethernet 6yf\ei CTOMTb AeiueBue, neM ceTb 
Fast Ethernet. OAHano HaAO ynecTb, hto, bo- 
nepBbix, paAMOceTM noABep>KeHbi noMexaM 
(ocoOeHHO 3 to othocmtcu k AMana 30 Hy 2,4 rru 
b MocKBe m KpynHbix ropoAax), BO-BTopbix, He- 
oOxoammo nouyneHMe paspemeHMu ot opraHOB 
paAMOHaA 3 opa. HaKOHeu, ceTM Radio Ethernet 
b CMuy OTKpbiTOCTM cpeAbi TpeOyiOT oOecnene- 
HMU 3 aiAMTbl OT HeCaHKLIMOHMpOBaHHOrO AOCTy- 

na. B to >Ke BpeMu ceTb Radio Ethernet MO>neT 
cTaTb He 3 aMeHMMoPi auu npoKuaAKM moctob 
«TOHK a-TOHKa» Me>KAy AOMaMM, eCUM np 0 U 0 >KMTb 
B 03 AyLUHyio mum noA 3 eMHyio KaOeubHyio umhmio 
H eB 03 M 0 >KH 0 MUM CUMIUKOM AOpOrO. 
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» 30Baie^b b c/iynae Bbi53 B/ieH npo6/ieM b 
pa6oie AOMawHeM ceTM MMeeT npaBO pa30- 
pBaTb OTHOiueHMfl c KOMnaHMePi m/im ero 
areHTOM, npMneM 3aTpaneHHbie mm cpeACTBa 
6yAyT KOMneHCMpoBaHbi. 

flOCTaTOHHO HaCTO B03HMKaeT Bonpoc 0 
MMHMMa/lbHOM KOJIMHeCTBe n0Jlb30BaTe/ieM, 
paAM KOTopbix 6yAeT npoK/iaAbiBaTbca ao- 
Ma lu H 5351 ceTb. PewaeTCfl oh BcerAa mhambm- 
Aya/ibHo. MMHMMa^bHoe KO/iMnecTBO noTeH- 
AMa/ibHbix nojib30Baie^eM b OTAe/ibHOM 
>KMJ10M AOMe, Rnfi KOTOpbIX KOMnaHMfl npMHM- 
MaeT peiueHMe o noAane ADSL-KaHa/ia, co- 
CTaB/i5ieT 5-7 ne/iOBeK. OAHaKO 3Ta AMc|3pa 
npn yc/iOBMM «nepcneKTMBHOCTM» K/iMeHTa 
(Be/iMHMHbi noTpe6/i5ieMoro mm TpacfiMKa) mo- 
>KeT 6biTb yMeHbiueHa. 

OcHOBHbie npo6neMbi npn 
npoK/iaAKe AOMauiHMx ceTeM 

Oahom M3 maBHbix npo6/ieM npM npoK/iaAKe 
AOMaiuHMx ceTeM ABjineTCfl 3aiAMTa aKTMBHoro 
ceieBoro o6opyAOBaHMfl. no c/iOBaM Apiypa 
A/ieKnepoBa, b «MTY-M HTe/i» 3HaKOMbi co c/iy- 
H351MM xMLAeHMfl m nopHM o6opyqoBaHMfl He 
noHaoibiiuKe. Kohchho, co6cTBeHHan c/iy>K6a 
6e3onacHOCTM KOMnaHMM coBMecTHO c opra- 
HaMM MM/1M14MM pacc/ieAyeT Ka>KAbiM TaKoPi 
cnynaM, 3aBOAflTCfl yro/iOBHbie Rena, MHorAa 
o6opyAOBaHMe HaxoAMTca m B03BpaLAaeTCfl. 

l1po6/ieMa 3aiAMTbi o6opyqoBaHMfl pewaeT- 
cn maBHbiM o6pa30M Ha ciaRm npoeKTMpo- 
B3HM51 aAMMHMCTpaTMBHbIMM MepaMM. 5e3yC- 
jiobho, o6opyAOBaHMe pa3MeiAaeTcn He b 
hmctom no/ie. Oho HaxoAMTca b 3aKpbiTbix 
niRmax, LUKacjaax, ceMcfiax. llpMHeM neM «mola- 
Hee» wKac|), TeM coxpaHHee 6yAeT o6opyAOBa- 
HMe. Kohchho, cyiAecTByeT BapnaHT OTKpbuo- 
ro pa3MeiAeHM5i o6opyAOBaHMfl b LAMTKax, 

KyAa Bno/iHe B/ie3aeT cneAMa/iM3MpoBaHHbm 
Meia/uiMHecKMM alamk Ha oaho ceieBoe ycT- 
POMCTBO. OAHaKO B pOCCMMCKOM AGMCTBMTe/lb- 
hoctm ot BaHAa/iOB hmkto He 3adpaxoBaH. 

I/I ec/iM npMHMMaeTC5i peiueHMe 0 pa3MeneHMM 


ceieBoro o6opyAOBaHMA (KOHAeHTpaTopoB 

MJ1M KOMMyTaTOpOB) B LAMTKe Ha JieCTHMHHOM 
K/ieTKe, TO HaAO 6blTb MOpa/lbHO rOTOBbIMM K 
TOMy, HTO Ha CJieAyiOLAMM AGHb ero MO>KeT TaM 
He OKa3aTbcn. ll03T0My npeAnoHTeHMe OTAa- 
eicn nepAaKaM m noABa/iaM, rAe 3anMpaiOTCfl 
ABepM m orpaHMHMBaera Aocryn «He6/iaroHa- 
Ae>KHOM ny6/iMKM». TaKMM o6pa30M, npo6/ieMa 
pewaeTCfl nyieM orpaHMHeHMfl Aocryna b no- 
MeiAGHMji, rAe pacno/iaraeTCfl o6opyAOBaHMe. 
flaHHbie Mepbi pea/iM3yiOT Ae3 m >ok, c koto- 
pbiMM KOMnaHMM coTpyAHMHaiOT uera/ibHO, 3a- 
KJlIOHafl COOTBeTCTByiOlAMe AOrOBOpbl. B 3TOM 
c/iynae npeACTaBMTe/iM KOMnaHMM Rnn Aocry- 
na b noMeiAeHMfl no/iynaiOT kjiiohm, pacnMCbi- 
BaiOTCfl b KHMre BbiAaHM K/noneM, a noc/ie 3a- 
BepmeHM^i pa6oi 3aKpbiBaiOT noMeiueHM/i m 
CA aiOT K/1KHM o6paTHO. 

flpyroM BapMaHT peweHM/i ashhom npo- 
6/ieMbl — MCn0/lb30BaHMe MaCKMpOBKM M 
CMrHa/iM3auMM. MacKMpoBKa noApa3yMeBaeT 
npMMeHeHMe Rnn pa3MeiAeHM/i ceieBoro 060- 
pyAOBaHM51 5UAMKOB M LUKac|DOB caMoro He- 
npMrunAHoro BMAa. 3aAana MacKMpoBKM i\e- 
J1MKOM M nO/lHOCTbK) J10/KMTC5I Ha n/ieHM 
KOMnaHMM -a reHTOB. EnaBHoe — C03AaTb bm- 
AMMOCTb, hto o6opyAOBaHMe npocTO He mo- 
>KeT HaxoAMTbCfl b paccMaTpMBaeMbix nu\max 
m ceMcfiax. CMrHa/iM3aAM5i o6biHHO npMMeH/i- 
eicn coBMecTHO c ApyrMMM MepaMM no 3aiAM- 
Te o6opyAOBaHM5i m npeACTaBjiaeT co 6 om no- 
c/ieAHMM py6e>K 3aiAMTbi. 

HecMOTp^ hm Ha KaKMe Mepbi, noTepn c/iy- 
naiOTCfl AOCTaTOHHo nacTO. npM 3 tom noApo6 - 
ho M3ynaeTC5i m onpeAe/iflera CTeneHb bmhm 
KOM naHMM-areHTa. Ec/im areHT He Bbino/iHM/i 
cbomx o6fl3aTe/ibCTB no coxpaHHocm ceTeBoro 
o6opyAOBaHM5i, to noTepn 6yAyT KOMneHCMpo- 
BaTbCJi 3a ero cneT. Ecum Bonpocbi coxpaHHOc- 
tm 6 bi/iM pemeHbi Ha aou>khom ypoBHe, to no- 
TepM pacnpeAe/iflTcn paBHOMepHo. 

flpyroM He MeHee b3>khom npo6/ieMOM, 
B03HMKai0lAeM npM nOCTpoeHMM AOMaiUHMX 
ceTeM, 53B/i53eTC53 o6ecneneHMe KanecTBa Ha 


3Tane HenocpeACTBeHHOM npoKuaAKM Ka6eub- 
HblX J1MHMM CB513M. l1po6/ieMa B3>KHa B CB513M 
b TeM, hto ot KaHecTBa peauM3auMM ASHHOrO 
3Tana 33 bmcmt KanecTBO m HaAe>KH0CTb cfiyHK- 
AMOHMpOBaHMfl BCeM CeTM. npM 3TOM CaMbIM 
He>Ke/iaTeubHbiM BapnaHTOM cHMTaeTcn npo- 
T5i>KKa B03AyiuHbix Ka6eubHbix umhmm. CaMa 
no ce6e npoueAypa npoT5i>KKM xa6enn no B03- 
Ayxy cyiAecTBeHHo cuo>KHee b TexHMHecKOM 
OTHOLUeHMM, HeM npOT5DKKa no nOA3eMHblM 
KOMMyHMKaAM5IM. I/ICXOA^ M3 3TOTO «B03AyiU- 
KM» C/ieAyeT MCn0Ub30BaTb UMlUb B TOM CJiy- 
nae, KorAa hmk3Kmmm ApyrMMM nyT^MM Tpe6y- 
eMbie/iMHMM npoBecTM HeyAaeTca. 

CaMafl npocTan npoueAypa npoT5i>KKM Ka- 
6e/i5H Me>KAy AOMaMM no B03Ayxy noTpe6yeT 
Ha/iMHM5i 6yxTbi Ka6e/i5H n-296, Mcnoub3yeMoro 
Rnn 3tmx c/iynaeB, BepeBOK m HecKoubKMx 
KOMn/ieKTOB CTpaxoBOHHoro o6opyAOBaHMfl 
Rnn pa6oTbi Ha Kpbiiue. flaHHaa npoueAypa b 
caMOM o6iAeM c/iynae BK/iionaeT b ce6fl He- 
CKO/lbKO 3TanoB. 

3Tan nepBbiM 3aKUK)naeTC5i b cueAyiOLueM: 
cnycK bhm 3 c KpbiiuM nepBoro AOMa oahoto 
KOH ua BepeBKM, npMB5i3Ka k HeMy CBo6oAHoro 
KOHua xa6enn 11-296, pacKaTKa no ABopy >Ke- 
ue3HOM 6yxTbi xabenn, conpoBOWAaeMaa 
noA'beMOM ero Ha Kpbimy no Mepe ero pacKaT- 
km, c|DMKcaAMfl noAH5iToro KOHua Ka6e/i53 Ha 
Kpbiiue. 

flauee c/ieAyeT btopom 3Tan, KOTopbm 3 a- 
K/iK)HaeTC5i b cnycKe c KpbiiuM BToporo AOMa 
KOHAa BTOpOM BepeBKM, npMB513Ke cbo6oaho- 
ro KOHAa Ka6eu5i n-296 k cnyiAeHHOMy KOHAy, 
noA'beMe npMB5i3aHHoro KOHAa xabenn Ha 
Kpbimy BToporo AOMa, ero c|3MKcaAMM. 

nOC/ieAHMM, TpeTMM 3Tan — CaMbIM C/10>K- 
HblM B c(DM3MHeCKOM OTHOLUeHMM: Heo6xOAMMO 
ocyiAecTBMTb H3T5i>KKy Ka6 eun Me>KAy Kpbima- 
MM AOMOB, a T3K>Ke ero C|3MKCaAMK) M CTbIKOBKy 

c ceTeBbiM o6opyAOBaHMeM npoBaMAepa m 

a6oHeHTCKMM o6opyAOBaHMeM K/iMeHTa. 

C/ieAyeT MMeTb b BMAy, hto b pea/ibHbix yc- 
/10BM5IX paccMOTpeHHa^ CMTyaAMfl ocnowHaeT- » 
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Ta caMaq «B03AyuiKa». CKopo cnacT/iMBbie coceAM CMoryt o6MeHHBaTbCH pa3Hoo6pa3HOM 


MH<t>opMauMeM 


» cn Ha/iMHi/ieM AepeBbeB Ha Mapiupyie npoTfl>K- 
km Ka6e/ifl, MaiuMH bo ABopax, a TaK>Ke pa3JiM- 
HMflMM B BbICOTe HaXOAflLAMXCfl pflAOM AOMOB. 
B COOTBeTCTBMM C 3TMM npOLjeAypa yCJ10>KHfl- 
eTca MHoroKpaTHo. klHorAa Aa>Ke B03HMKaeT 
Heo6xoAMMOCTb npoT5iHyTb Ka6e/ib nepe3 
o>KMBjieHHyK) y/iMAy m/im nepe3 npoBOAa, npo- 
TflHyrbie BAO/ib Hee. V\ b tom m b ApyroM c/iy- 
nae Aono/iHme/ibHO noTpe6yeTC*i npMcyTCT- 
Bi/ie npeACTaBme/ieM B/iacTM (MHcneKTopa 
ri/IBflfl m pa6oTHMKa >K3Ka). 

B OTHOlUeHMM HaAe>KHOCTM B03AyiUHbie 
swa hum CB 513M BcerAa npoi/irpbiBafOT jimhmam 
noA3eMHbiM. ripeACTaBMM, hto eaiM jimhma 
npOT51HyTa Me>KAy 20-3Ta>KHblMM 3AaHM51MM, 
TO, HeCMOTpfl Ha MCn0^b30BaHMe TeXHOJIOrMM 
3a3eMjieHMfl m 3au\mb\ ot mojihmm, OHa noA- 
Bep>KeHa pMCKy 6biTb noBpe>KAeHHOM bo Bpe- 
M53 o6blHHOM rp03bl. 

HeKOTopue peKOMeHAaiiMM 
m npeAaoMceHMfi 

BCflKMM KO/l/ieKTMB eAMHOMblLUJieHHMKOB- 
3HTy3nacTOB, BcrynaiOLAMx b 6M3Hec Ethernet- 
npoBaPiAHHra, aojdkch neTKO npeACTaB/iflTb He 
TO/ibKO TexHMHecKMe acneKTbi 6yqyiAeM Aea- 
Te/ibHocTM, ho m acneKTbi npaBOBbie. fle/io b 
tom, hto Ae^Te/ibHocTb Ethernet-n poBaMAepa 
nonaAaeT noA pemaMeHTMpoBaHMe pa3/iMH- 
Hbix 33KOHOB. PemaMeHTMpyioLAMe opraHbi 
BbiAe/iflfOT no KpaPmeM Mepe ceMb CTaTePi, Ha 
ocHOBaHi/m KOTopbix He/iera/ibHo AeMCTByio- 
lamm Ethernet-npoBaMAep MO>KeT 6biTb npM- 
BJieHeH K OTBeTCTBeHHOCTM (b TOM HMC/ie M 
yro/iOBHon). 

1/lTaK, B03HMKaeT Heo6xOAMMOCTb ji i/i ue h - 
3i/ipoBaH i/ifl onpeAe/ieHHbix bmaob AeflTe/ib- 
hocti/i HaHMHaioiAero Ethernet-npoBaMAepa, 
hto caMO no ce6e Bbi3biBaeT ue/ibrn kom- 
n/ieKC npo6/ieM. HecMOTpa Ha to hto npo- 
uecc /ii/ii4eH3i/ipoBaH i/i5i AOCTaTOHHo oneBHAeH 
i/i noH5iTeH, npoueAypa 3Ta TpyAoeMKaa m 
T pe6yeT 6o/ibWMx c|)M HaHcoBbix B/io>KeHMM. 
Bo-nepBbix, n\AU,e h 3 ma ctomt HeMa/ibix AeHer. 


Bo-BTopbix, /ini4eH3i/iji — 3 to He pa3pemeHne 
Ha BeAeHMe AeflTe/ibHocTM, 3 to /iMWb nepBbm 
mar. 3aTeM noTpe6yeTcn CAe/iaTb npoeKT 
pa3BopaHMBaeMOM ceTM. B bmay toto, hto 
npoeKTbi AO^>KHbi cocraBjiflTb opraHM3ai4MM, 
MMeioiAMe /iMAeH3MK) Ha npoeKTMpoBaHMe, 
KOMnaHMM npMAeTCfl o63aBecTMCb m stom jim- 
AeH3nePi. llpeACTaBMM, hto wawma\ou\as\ 
KOMnaHMM Ao6bi^a Tpe6yeMyio jiMAeH3Mio m 
pa3pa6oTa/ia npoeKT ceTM. OAHaKO ceTb 
AO/i>KHa 6biTb nocTpoeHa no 3TOMy npoeKTy. 

A nocrpoMTb ee mojkct / iMWb opraHM3auMfl, 
MMeiOIAa51 JlMAeH3MK) Ha CTp 0 1/lTe/l bCTBO. 

B c/iynae ycneiuHoro 3aBepweHM5i m 3 tom 
CTaAHM roTOByio ceTb Heo6xoAMMO 6yqeT 
CAaTb r0CCB513bHaA30py. n pH 3TOM Bee 060- 
pyAOBaHMe, Mcno/ib3yeMoe b ceTi/i, aojdkho 
MMeTb cooTBeTCTByioiAMe cepTi/i cJd m KaTbi . Bm ji- 
ji i/i h ro b a53 ci/icreMa yneTa TaK>Ke AO/i>KHa 
MMeTb cepTMcfiMKaT. I/I TaK Aa/iee, m TOMy no- 
Ao6Hoe... 

C APyrOM CTOpOHbl, KOMnaHMM, C0CT05UAa51 
M3 HecKO/ibKMx 3HTy3MacTOB, Ha onpeAe-neH- 
hom 3Tane CBoero pa3BMTM5i noHMMaeT, hto y 
Hee He xBaTaeT cpeACTB p,j\s\ noKynKM 6 m s\- 
/lMHTOBOM CMCTeMbl M/1M COAep>KaHM51 BblCOKO- 
KBa/lM((DMI4MpOBaHHblX nporpaMMMCTOB, 33HM- 
MaioiAMxcfl ee co3AaHMeM. I/I TorAa B03HMKaeT 
Bonpoc: mo>kho Jim co6paTb cpeACTBa c He- 
CKOJlbKMX AeCJITKOB MJ1M HenOJIHOM COTHM 
K/iMeHTOB A-n^ npocToro noAAep>KaHMji ao- 
MamHeM ceTM b pa6oTocnoco6HOM coctojihmm 
m o6ecneneHM5i npocTeMiuero cepBMca 6 m^- 
JlMHTOBblX M aBTOpM3ai4MOHHblX CMCTeM? MTa K, 
caMaji pacnpocTpaHeHHaji npMHMHa Kpaxa Ha- 
HMHaioiAMx Ethernet-npoBaMAepoB — He- 
xBaTKa o6opoTHbix cpeACTB Ha pa3BMTMe. Bee 
yxoAMT Ha noAAep>KaHMe, 3Kcn^yaTauMio, on- 
^aTy coTpyAHMKOB, a o paciuMpeHMM CBoeM 
30Hbl ACJlTeJlbHOCTM He MOJKeT 6blTb y>Ke HM- 
KaKOM peHM. 

KaKMM >Ke o6pa30 M b tbkmx HenpocTbix yc- 
jiobmjix coxpaHMTb 6M3Hec Ethernet-npoBaM- 
AMHra? CneAMajiMCTbi npeAJiaraiOT b 3 tom c/iy- 


nae caMoe npocToe m jiorMHHoe peiueHMe — 
3aK/iK)HeHMe KOMMepnecKoro comaiueHMji c 
KpynHbiM MHTepHeT-npoBaMAepoM. 0praHM3a- 
Amm, npMxoAJUAMe 3a 3 tmm b KOMnaHMio, no- 
Ao6Hyio «MTy-l/lHTe/i», no/iynaiOT bo 3 mo>k- 
HOCTb COCpeAOTOHMTbCJl Ha BbinOJIHeHMM 
CBOMX OCHOBHbIX cfiyHKAMM, a T3K)Ke pa3JlMH- 
Hbie bman noMOiAM b Ae^jix pa3BMTM5i CBoero 
6M3Heca. OaKTMHecKM o6paTMBiua5iC5i k Kpyn- 
HOMy MHTepHeT-npoBaMAepy opraHM3auM5i 
CTaHOBMTCJi ee paMOHHbiM areHTOM m Bbino/i- 
HjieT y>Ke coBceM Apyrne cJjyHKAMM. 

C OAHOM CTOpOHbl, CT3B areHTOM, KOMnaHMJl 
nepecTaeT Mcno/iHjiTb HecBOMCTBeHHyio ev\ 
po^b «co6MpaTe/ifl ACHer», noAKapay^MBaio- 
lAero K/iMeHTa b noA'besAe. l1po6jieMa peiuaeT- 
cn 3a cneT BHeApeHMji npeAon^aTHOM CMCTeMbl 
MHTepHeT-npoBaMAepa, KOTopaji noApa3yMeBa- 
eT, hto npM McnepnaHMM Ha k^mchtckom cneTy 
cpeACTB AOCTyn b 1/lHTepHeT ct 3 hobmtc 5 i no- 
npOCTy HeB03M0)KHblM. B 3TOM CJiyHae B03M0- 
>KeH jiMLUb bxoa b ceTb no rocTeBOMy napo^io, 
KOTopbm no3BO/i5ieT npoBepKy coctojihmji cbo- 
ero jiMLieBoro cneTa m ero nono/iHeHMe. 

C ApyroM CTopoHbi, Macca e>KeAHeBHbix npo- 
6^eM areHTa pa3peiuMMa 3a cneT noAKJiioHeHMji 
a6oHeHTOB AOMaiuHMx ceTeM k moiahum c/iy>K- 
6aM TexHMHecKOM noAAep>KKM MHTepHeT-npo- 
BaMAepa. llocKO^bKy AaHHbie cneuMa/iM3Mpo- 
BaHHbie noApa3Ae/ieHM5i npeAHa3HaneHbi pj\s\ 


noBbiweHMfl onepaTMBHocTM peiueHMe TexHMHe- » 




HeTpMBMa/ibHasi saAana: HTo6bi cogam 


HHTb COCeAHMe MHKpopaMOHbl (AOMa 1 M 
3), Ka6e/ib npmu/iocb eecm nepes moct 
(2) m 3areM c pas6ery HaTsiriiBaTb M3-3a 
MeiiiaioiAHX nocepeAMHe AepeBbeB 
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» CKMX, ((DMHaHCOBblX M ApyrMX BOnpOCOB K/lMeH- 
tob, areHTbi cyMeiOT noBbicmb ac)3c)3eKTMBHOCTb 
CepBMCHOM ((DyHKUMM, HTO OHeHb Ba>KHO B yC/10- 
BM5ix KOHKypemHoro pbiHKa. 

C/ieAyeT noMHMTb: pj\s\ Toro HTo 6 bi y>Ke cy- 
mecTByfomeM AOMawHeM ceTM ciaib aremoM 
KpynHoro MHTepHeT-npoBaMAepa, OHa AO/i>KHa 
cooTBeTdBOBaTb onpeAe/ieHHOMy ypoBHfo. 

KaK MMHMMyM 3 TO AO/DKHO 6 blTb K)pMAMHeCKOe 
/iMAO. KoMnaHM 5 i «MTY-l/lHTe/i», HanpMMep, 

A/i 5 i BbmB/ieHM/i ypoBH/i noTeHAMa/ibHoro 
napTHepa npoBOAMT ayqMT nocrpoeHHOM mm 
AOM auiHePi ceTM m Ha ocHOBaHMM aioro ayAma 
Ae/iaeT 3 aK/ifOHeHne o tom, HacKO/ibKO rpaMOT- 
Hbie cneuna/iMCTbi ee pa 3 BopaHMBa/iM m skc- 
n/iyaTnpoBa/in. To/ibKO noc/ie 3 Toro ayAma c 
3 aMHTepecoBaHHOM opraHM 3 auneM HaHMHaiOT- 
oi KOMMepnecKMe OTHOLueHM 5 i. 

TaKMM o6pa30M, areHT ocyiAecTB/i/ieT Ae- 
5iTe/i bHOdb KaK b cbomx MHTepecax, TaK M B 


MHTepecax KpynHoro npoBaMAepa, c koto- 
pbiM ero CB/i 3 biBaeT comaweHMe. B OTHOiue- 
hmm MHTepecoB napTHepoB areHT ocyiAecTB- 
/l/ieT noMCK HOBbix n/ionaAOK m pacwMpeHMe 
ceTM. ripM 3 tom 3 a cneT HenocpeACTBeHHoro 
npMcyTCTBM/i areHTa b paPioHe noBbiiuaeTC/i 
onepaTMBHOCTb Bbie 3 Aa k k/i M eHTy b c/iynae 
B 03 HMKH 0 BeHMfl KaKMX-/lM 6 o npo 6 /ieM. I/I H- 
Tepecbi caMoro areHTa TO>Ke yHMTbiBaiOTC 5 i: 
eMy npeAOCTaB/iflfOTCfl o 6 opoTHbie cpeACTBa 
M nOMOlAb B JlMAeH 3 MpOBaHMM Ae/lTe/lbHOC- 
tm. llpMHeM a/i/I Ka>KAoro areHTa o 6 ecneHM- 
BaeTC 51 3 KCK/lK) 3 MBHOCTb B TOM CMbIC/ie, HTO 

Ha oahom TeppMTopMM MO>KeT pa 6 oTaTb 
TO/ibKO oamh areHT b Ae/i 5 ix mck/i loneH M 5 i ne- 
peceneHMM KOMMepnecKMx MHTepecoB. 

3amnoHeHMe 

CoBpeMeHHbie TeMnbi pa3BMTM5i m BHeApeHM5i 
ceTeBbix TexHO/iorMM no3BO/i5i kdt npeAno/io- 


>KMTb, hto b 6 /iM>KaMiueM nepcneKTMBe co- 
3 A 3 HMe AOMaLUHMX CeTeM C nOC/ieAyfOLAMM 
noAK/ifoneHMeM k I/I HTepHeTy HaPiAeT cbomx 
3 HTy 3 MacTOB. llpeA/iaraeMbie ckopoctm ao- 
CTyna b CeTb y>Ke cePinac HaxoA 5 iTC 5 i Ha npM- 
eM/ieMOM ypoBHe, ueHbi Ha TpacfiMK xoTb m 
3 aBbllUeHbl ( 6 e 3 /lMMMTHblX TapMC(DOB C Cf)MK- 
CMpOB 3 HHOM On/iaTOM nOHTM He H 3 MTM), ho 
npM paAMOHa/ibHOM Mcno/ib 30 BaHMM 6 bfOT no 
KapMaHy He c/imiukom CM/ibHO. TaK hto ec/iM 
Bbi nyBCTByeTe b ce 6 e CM/ibi m roTOBbi 3 a- 
H 51 TbC 51 T 5 DKe/lblM, HO MHTepeCHbIM A^/IOM Et- 
hernet-npoBaMAMHra, cyiAecTByfoiAMe Ha 
3 TOM pbIHKe «MOHCTpbl» He TO/lbKO He CT 3 HyT 
MeiuaTb, a Hao 6 opoT, bo mhotom CMoryT no- 
MOHb B 3 TOM HaHMH 3 HMM. 

■ ■ ■ ApKaAVlU CopoKviH 

PedaKU,LM Bbipamaem 6/iaaodapHocmb 
KOMnaHuu «MTy~l/lHme/i» 3a noMOipb 
b nodaomoBKe Mamepua/ia. 


C/ia6oe MecTO 


MaKCMMajibHa^ pmna 

KoMMyraTop a/ih noAK/noneHMH no/ib 30 BaTe- 
ZieM B AOMe M 05 KH 0 yCTaHOBMTb B nOABa/lbHOM 
m/im nepAaHHOM noMeiueHMM b cneuna/ibHOM 
3 anMpaeM 0 M cePict)e, mhotas paL/MOHa/ibHee 
nocTaBMTb KOMMyraTop Ha 3 Ta>Ke. OnpeAe/ieH- 
hom CTaHAapTOM Fast Ethernet npeAe/ibHoPi 
A/iMHbi OAHoro cerMeHTa Ka 6 e/in bmtom napbi 
B 105 M BnO/IHe AOCTaTOHHO A/ 1 H TOrO, HT 06 bl 
M 3 noABa/ia m/im c nepAana «AOTHHyrbcn» ao 
/iio 6 om KBapTMpbi b noAT>e 3 Ae 16 - 3 Ta>KHoro 
AOMa. Kan noKa 3 biBaeT onbiT, npoK/iaAKa 
Ka 6 e/m Me>KAy 3 Ta>naMM He Bbi 3 biBaeT npo- 
6 /ieM — cyiAecTBeHHO TpyqHee AaeTcn noA- 
K/iioHeHMe K/iMeHTOB b coceAHeM noA"be 3 Ae. 
npaBAa, 105 m — 3 to TO/ibKO rapaHTMpoBaH- 
Han CTaHAapTOM pr iMHa OTpe 3 Ka, npM kotopom 
ceTb OyAeT paOoTaTb 6 e 3 c 6 oeB. JloKa/ibHan 
ceTb ycTOMHMBO MO>KeT paOoTaTb m npn He- 
CKO/ibKO 6 o/ibiuePi A/iMHe, m 3 Aecb KaK pa 3 mo- 


npoBOAa 

ryr nponBMTbcn ziyniuMe KanecTBa oOopyAO- 
b 3 hmh KOHKpeTHbix npoM 3 BOAMTe/iePi. Mcno/ib- 
30 B 3 HMe BMecTO bmtom napbi cneL/Ma/ibHbix Ka- 
6 e/iePi, HanpMMep oTenecTBeHHoro no/ieBoro 
KaOe/in Aa/ibHeM cbh 3 m ri-296 (AMaMeTp >KM/ibi 
1,2 mm), no 3 BO/ineT yBe/iMHMTb j\nmy OAHoro 
0 Tpe 3 Ka ao 300-400 m, kotopom MO>KeT xBa- 
TMTb Aa>Ke A^H Me>KAOMOBblX COeAMHeHMM. 

CeTb OAHoro AOMa MO>KeT 6 biTb /im 6 o cpa 3 y 
noAK/noneHa k MHTepHeTy (b stom c/iynae 
KaHa/ibHoe oOopyAOBaHMe, HanpMMep ADSL- 
MOAeM, ycTaHaB/iMBaeTcn TaK>Ke b noABa/ib- 
HOM MJ 1 M nepAaHHOM nOMeiAeHMM), /1M60 06-b- 
eAMHeHa b cerMeHT c APyrMMM aomobhmm 
ceTHMM. Bo btopom c/iynae AOMa o 6 -beAMHn- 
IOTCH Me>KAy C06oPi B 03 AyU-IHblM (nOABeLUM- 
BaeMbiM Ha cneuna/ibHOM Tpoce) m/im noA- 
3 eMHblM (np 0 / 10 >KeHHblM B KO/l/ieKTOpe) 
Ka 6 e/ieM. Be 3 yc/iOBHO, npeAnoHTMTe/ibHeM 


MCn 0 /lb 30 BaTb nOA 3 eMHbie KOMMyHMKaL/MM 
A/ih npoK/iaAKM Ka 6 e/in Me>KAy AOMaMM (ec/iM 
BOoOiue B 03 M 0 >KHa ero npoK/iaAKa), TaK KaK 
oh MeHbiue noABep>KeH arpeccMBHOMy bo 3 - 
AePicTBMio onpy/KaiOLAePi cpeAbi (nepenaAbi 
TeMnepaTypbi, B/ia>KHOCTb, BeTpbi, rpo 30 Bbie 
pa 3 pnAbi m t. a-) 

OObiHHO n pa ktm KyeTcn cerMeHTMpoBaHMe, 
npn kotopom /lOKa/ibHan ceTb OAHoro AOMa 
(m/im HecKO/ibKMx — Bee onpeAe/ineTcn ko/im- 
HeCTBOM nOAK/llOHeHHblX K/lMeHTOB) nOAK/ 110 - 
naeTcn k MarMCTpa/ibHoPi ceTM. 3a cneT 3 Toro 
bo mhotmx c/iynanx yAaeTcn M 36 eraTb Heo 6 - 
XOAMMOCTM npOK/iaAblBaTb KOMMyHMKaL/MM 

Me>KAy AOMaMM. Ec/im cmkoctm KaHa/ia He 
xBaTaeT a/ih yAOB/ieTBopeHMH noTpeOHOCTePi 
K/iMeHTOB b cerMeHTe, to cerMeHT pa3Ae/i5i- 
eTcn Ha Ase nacTM m Ka>KAbiM CHa6>KaeTCH 
co6cTBeHHbiM ADSL-KaHa/iOM. 
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Xo 3 hhctbo rmeivieHM 


K TaKOBbIM MO>KHO OTHeCTM BblCOKOCKO- 
pocTHbie ^a 3 epHbie npMHTepbi (oco- 
6 eHHO LjBeTHbie), n/iorrepbi, ycrpoM- 
CTBa Ann 3 anncn CD- m DVD-amckob. fl/ia 
He 6 ojibiuoro ocjDMca, HanpMMep, BbiroflHee 
npno 6 pecTM oamh MOiAHbm npMHTep c eMKM- 
mm /lOTKaMM p,nn 6 yMam m 6 ojibLUMM pecypcoM 
KapipnA>Ka, neM ABa-TpM MeHee MoiAHbix. 
3 KOHOMM 51 npM 3 TOM CB 513 aHa He TO/lbKO c pa 3 - 
HMpeM b peHe Ha cam ycrpoMCTBa, ho m c 
paCXOAHbIMM MaTepkiaJiaMM M CTOMMOCTbK) 
CepBMCHOrO o 6 oiy>KMBaHMfl. 

AHa/iorMHHO nocrynaiOT m c ycrpoMCTBaMM 
3anncn — KaK npaBM/io, ycraHaBjiMBaeTCfl Bbi- 
Ae/ieHHafl Mamma (npM 3 tom cKopocTb ee pa- 
6oTbi oco 6 om po/iM He MrpaeT, jiMLUb 6bi 6buiM 
6bicTpbiMM uima, ceTeBaa Kapia m amckm) c 
CD-ROM (m jim DVD-ROM) m ycrpoMCTBOM 3ann- 
CM. n pH 3TOM 6e3 yCTpOMCTBa HTeHMfl MO>KHO 
m o6oMTMCb, ho npouecc KonnpoBaHM5i amc- 


C noflB^eHneM m pa3BMTneM ceTM b ocjDMce min flOMe HecoMHemno y/iyn- 
maeTCB m ycKopflTca o6MeH caMoPi paa/iHMHoPi MHc|)opMauMePi: bo3hmk 3- 
IOT 3/ieKTpOHHbie 6n6/lMOTeKM, BHyTpeHHMe MH(j)OpMaUMOHHbie pecypcbi, 
XpaHM^Mma (J)M/lbMOB M My3blKM. OflHaKO BMede C 3TMM nOBBJlfleTCfl 
we/iam-ie BiuiiOHMTb b ceTb yapoMCTBa, noxynKa KOTopbix nepcoHa/ibHO 
KajKflOMy KaweTCB M3/imuHePi, a ycTaHOBKa JioKa/ibHO — Heyflo6HOM c 
TOHKM 3peHMB flocryna. 


kob 6yAeT 6o/iee A/iMTe/ibHbiM: cHana/ia Hy>K- 
ho cc|)opMMpoBaTb o6pa3 Ha HDD, a noTOM 
nepeHecTM ero Ha 60/iBaHKy. EAMHCTBeHHoe, 
Hero He yAacrcfl M36e>KaTb 6e3 oco6bix yxMLA- 
peHMM, — 3 to noxoAa 3a OTnenaTKaMM k 
npMHTepy m Heo6xoAMMOCTi/i «3arpy3KM» jiot- 
kob CD-RW. 

HaM6o/iee pacnpocrpaHeHHbiM ceieBbiM 
ycTpoPicTBOM, npeAHa3HaneHHbiM rpynno- 
Boro Mcno/ib30BaHMfl, 53B/ij3eTC53 npMHTep. Edb 
oneHb npodOM cnoco6, no3BOJiriK)LAMM nena- 
TaTb Ha OAMH npMHTep C HeCKOJlbKMX KOMnbfO- 
TepoB: noAK/ifOHMTb ero ziOKa/ibHO k MaiuMHe 
noA ynpaB/ieHMeM, HanpMMep, Windows XP 
( m/im n kd6om ApyroPi ceieBOM onepauMOHHOM 
CMdeMbi) m pa3peiuMTb o6iamm AOdyn k He- 
My. npM 3 tom bo3mo>kho m6Koe pacnpe- 
Ae/ieHMe npaB AOdyna: Haem no/ib30BaTe/ieM 
mo>kho pa3peLUMTb TO/ibKO nenaTaTb, Haem — 
ynpaB/iflTb npMHTepoM m 33AaHM5iMM. Ho edb 


m cymecTBeHHbie HeAOCTaTKM: npM mhtchcmb- 
hom nenaTM, oco 6 eHHo ec/iM 3 af\anm 6 o/ib- 
mMe no o 6 -beMy, npoM 3 BOAMTe/ibHOCTb CMCTe- 
Mbi pe 3 KO yMeHbinaeTCfl, m pa 6 oiaib c HePi 
CTaHOBMTCfl 3 aTpyAHMTe/lbHO. 

KaK npaBM/io, ceieBOM npMHTep, noMMMO 
LPT- m/im USB-nopTa, MMeeT BCTpoeHHyfo 
ceTeByfo KapTy m MO>KeT 6biTb noAK/ifoneH 
HenocpeACTBeHHO b ceTb. KoHc(DMrypMpoBaTb 
yCTpOMCTBO MO>KHO J\ m 6 o C nOMOlAbK) CneUM- 

a^bHoro no, jim 6 o KHonKaMM ynpaB^eHM5i. 

KaK npaBM^o, t 3 Kmmm npMHTepaMM noAAep- 
>KMBafOTC 5 i Bee pacnpocTpaHeHHbie ceTeBbie 
npOTOKO^bl, npM 3 TOM yCTpOMCTBO MO>KeT 
MMeTb KaK c| 3 MKCMpoBaHHbiM aApec, TaK M no- 
^ynaTb ero no 3 anpocy c cepBepa (b He 6 o^b- 
IUMX CeT 51 X o 6 blHHO npMMeHfleTCfl C| 3 MKCMpO- 
BaHHoe Ha 3 HaneHMe aApeca). 

Ecjim Mcno^b3yeTC5i onepauMOHHa5i CMCTe- 
Ma, noAAepwMBafomafl onepeAM nenaTM, nons- » 
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HP LaserJet 9000e — Tonoeaq iviofle/ib b /nmeiiKe npoMSBOfluxe- 
jih, oO/iaflatoman noMCTMHe orpoMHbiMM bo 3 mo>khoctbmii 


» / 15 ieTC 51 B 03 M 0 >KH 0 CTb npMBfl 3 blBaHMfl K K 3 >K- 
AOMy npMHTepy 6 ojibworo KO/iMnecTBa onepe- 
Aefi c pa 3 HbiMM HacTpoMKaMM. HanpMMep, ne- 
naib b onepeflb A — 3to BcerAa Bbi 6 op 6 yMam 
A3 M 3 HMWHero ziOTKa, MaKCMMa/ibHoe KanecT- 
bo m opMemauMfl Landscape; b onepeAb B — 
A4, jiotok pyHHOM noAaHM, c|DopMaTMpoBaHMe 
TeKda noA 6 /iaHK, MaKCMMa/ibHaa CKopocTb 
nenaTM. TaK>Ke B 03 M 0 >KHbi m 6 Koe ynpaB/ieHMe 
npaBaMM no/ib 30 BaTe/ieM, pacciaHOBKa npM- 
opMTeTOB, pa 3 Ae^eHMe 3aj\anm /lMdaMM c 
« 6 aHHepoM», to ecTb Ha 3 BaHMeM AOKyMema m 
MMeHeM nojib 30 BaTe/m (sto, kohchho, yBe/iM- 
HMBaeT pacxoA 6 yMam, ho no 3 BO/meT 6 bicipo 
HaMTM CBoe 3 aAaHMe cpeAM MHowecTBa pacne- 
naiaHHbix). 

CeTesbie npmrrepbi 

Hio6bi BaM da/iM acHbi npeMMynecTBa ceieBbix 
npMHTepoB, AasaMTe paccMOTpMM xapaicrepMc- 
TMKM HeCKO/lbKMX KOHKpeTHbIX MOAe/ieM OT 
KpynHbix npoM3BOAMTe/ieM 3Toro miacca o6opy- 
AOBaHM 5 i — KOMnaHMM Hewlett-Packard n OKI. 

CpeAM nony/mpHbix AJifl Ma/ibix rpynn m 
ocJdmcob ctomt OTMeTMTb npMHTep HP LaserJet 
2200dn. Oh MMeeT BdpoeHHbiM cepBep nena- 
tm HP Jetdirect 610n, MOAy/ib ABycTopoHHeM 
nenaTM, 1/IK-nopT, USB- m LPT-MHTepc|)eMCbi, 

8 M6aMT naMATM, nenaTaeT ao 18 crpaHMA b 
m m H yiy, o6iAa5i Harpy3Ka codaB/meT ao 
40 000 CTpaHMp b MecflA — noHTM Bee, hto 
H y>KHO nnn o6ecneneHM5i KanecTBeHHOM m 
6bidpoM nenaTM b He6ojibwoM oc|3Mce. 

Ec/1M 3TMX B03M0>KH0CTeM He xBaTaeT, eCTb 
peiueHMfl KyAa 6o/iee MOLAHbie, HanpMMep HP 
LaserJet 4200n. Oh BbiAaeT ao 33 dpaHMA b 
MMHyTy, naMATb paciuMpeHa ao 64 M6aMT (m 
bo3mo>kho Aa/ibHeMiuee HapaiAMBaHMe), Bdpo- 
eH cepBep nenaTM Jetdirect EI0, TaKTOBaa nac- 
TOTa npopeccopa codaB/meT 300 MI"a, BbixoA 


nepBOM CTpaHMAbi npoMcxoAMT MeHee neM ne- 
pe3 8,5 c, ecTb c^hkamm npoBepKM AOKyMeHTOB 
nepeA MaccoBOM nenaTbio (proof and hold), 
KOHc|DnAeHAnajibHOM nenaTM. TaK>Ke pea/iM30- 
BaHbi AHHaMMHecKa^ 3/ieKTpoc|DOTorpac|DMHec- 
Kaa HadpoMKa n MexaHM3M aBTOMaTMnecKoro 
nepepacnpeAe/ieHMa TOHepa b KapipMA>Ke. 
Bo3MO>KHa ydaHOBKa Aono/iHMTe/ibHbix /iotkob 
A/ifl 6yMarM (o6LAaa eMKOCTb ao 2600 jimctob), 
yCTpOMCTBa nOAaHM KOHBepTOB, ClUMBaTe/151 M 
yK/iaAHMKa. fl/m yAo6cTBa m npocTOTbi ynpaB- 
/ieHM5i MMeeTCfl BdpoeHHbiM web-cepBep, no3- 
BO/uuoiAMM He mnbKO no/iynaTb AOdyn ko 
BceM HadpoMKaM c noMOLUbio CTaHAapTHoro 
6pay3epa, ho m ompaB/rnTb yBeAOM/ieHMA o He- 
McnpaBHOCT5ix no e-mail. 

Ecjim m 3Toro HeAOdaTOHHO, cyiAecTByeT 
npeAdaBMTe/ib hoboto noKO/ieHMfl npMHTe- 
poB — HP LaserJet 9000e. Ero CKopocTb 
nenaTM — 50 dpaHMA b MMHyTy, ecTb B03- 
MO>KHOCTb ynpaB/ieHMfl npMHTepoM nepe3 
I/I HTepHeT, nenaTb nepBOM cipaHMAbi npoxo- 
A mt MeHee neM 3a 8 c, onoBeiAOHMfl o HeMC- 
npaBHOCT5ix oh MO>KeT OTnpaB/mTb no e-mail, 
MMeeT cfiyHKAMM ynpaB/ieHMfl 3aKa3aMM Ha 
pacxoAHbie MaTepna^bi m o6ecneneHM5i TexHM- 
HeCKOM nOAAOp>KKM B AHa/lOTOBOM pe>KMMe. 

TaKTOBaa nacTOTa npoueccopa — 300 MTa, 
pa3Mep naMflTM — 64 M6aMT (bo3mo>kho pac- 
LUMpeHMe), Harpy3Ka — ao 300 000 CTpaHMA b 
M ec^u. Mo>kho CKa3aTb, hto 3to TonoBa^ mo- 
Ae/ib b jiMHeMKe, o6^aAaioiAa5i MaKCMMyMOM 
pa3H006pa3HblX c|3yHKAMM M LUMpOKMMM B03- 
mo>khoct5imm no ynpaB^eHMio. 

no^b3yiOTC5i nony^^pHOCTbio m npMHTepbi, 
Mcno^b3yioiAMe A-na cfiopMMpoBaHMfl M3o6pa- 
>KeHM5i LED-TexHo^orMio. K/iaccMHecKaa Tex- 
Ho^orMA nepeHoca M3o6pa>KeHM5i TaKOBa: mc- 
TOHHMK CBeTa, KOHTpO/IMpyeMbIM AeHTpa/lbHblM 
npoueccopoM npMHTepa, C03AaeT Aono/iHM- 


Te/ibHbiM 3ap?iA Ha noBepxHOCTM CBeTonyBCT- 
BMTe/ibHoro 6 apa 6 aHa. KorAa 6 apa 6 aH, Bpa- 
lAa^icb, npoxoAMT mmmo KapTpMA>Ka, h3Ctmhkm 
TOHepa npM/iMnaiOT k HeMy, a 3aTeM nepeHO- 
C53TC53 c 6 apa 6 aHa Ha jimct 6 yMarM. 3aKpen^e- 
HMe M3o6pa>KeHMfl npOBOAMTCfl neHKOM. l/lc- 
tohhmkom CBeTa c/iy>KMT ^m6o ^a3epHbm 
6^ok (o 6 biHHafl TexHO/iorM^i, Mcno/ib3yeMa5i b 
/ia3epHbix npMHTepax), nv\6o CBeTOAMOAHa^ 
/iMHeMKa (TaKa^i TexHO/iorMfl Mcno^b3yeTC5i, 
HanpMMep, b npMHTepax OKI). K npeMMyne- 
CTB3M BTOpOM MO>KHO OTHeCTM OTCyTCTBMe 
ABM>KyiAMxc5i nacTeM, He33BMCMMOCTb KanecT- 
Ba ot ckopoctm nenaTM (He Tpe6yeTC5i pa3- 
BepTKa Jiyna), OTCyTCTBMe Heo 6 xoAMMOCTM 
KoppeKAMM xoas ziyna (BeAb 6 apa 6 aH Bpa- 
lAaera HenpepbiBHO, a Hy>KHO cjDopMMpoBaTb 
TOpM30HTa^bHbie ctpokm). 

HanHeM c moao/im OKI C5100n. Bo 3 mo>k- 
hoctm oneHb Hen/ioxMe: 12/20 CTpaHMA b 
MMH yTy B ABeTHOM/ MOHOXpOMHOM pe>KMMe, 

32 M6aPiT naMATM b CTaHAapTHOM nocTaBKe 
(paciuMp^eMa ao 320 M6aMT), BpeMfl BbiAaHM 
nepBOM CTpaHM Abi — 9/14 c b ab6thom/mo- 
HOXpOMHOM pe>KMMe, TaKTOB351 HaCTOTa npo- 
Aeccopa — 200 MI"a, pa3peiueHMe — 600x 
1200 dpi, MaKCMMa/ibHaa Harpy3Ka — 

50 000 CTpaHM a b Mec^A, eMKOCTb jiotio — 

300 /i mctob n^ioc 100 ^mctob b /lOTKe pyn- 
HOM nOAaHM, B03MO>KHa yCTaHOBKa MOAy/lfl 
ABycTopoHHeM nenaTM, pa3Ae-nbHa5i 3aMeHa 
KapTpMA>na c TOHepoM m c|DOTo6apa6aHa. I/I h- 
Tepc|3eMCbi — USB m SoftNIC (Ethernet). 

llepeMAeM K MOHOXpOMHbIM MOAe/15IM. 

OKIpage 14i/n (oAHa M 3 M^aABJMx MOAe/ien) 
06 /iaAaeT c/ieAyioiAMMM xapaKTepMCTMKaMM: 
CKopocTb nenaTM ao 14 CTpaHM a b MMHyTy, 

BpeM^i BbiAanM nepBOM CTpaHM Abi — 7,5 c, 
pa3peiueHMe — 600x1200 dpi, namjv\ b 
CTaHAapTHOM nocTaBKe 8 M6aMT (paciuMp^ieT- » 
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Mofle/ib OKI B8300: BneHaT/isnoiuan cnopocTb, BHyuiiiTe/ibHbiM 
BWfl II xopouilie B03MOKHOCTM paCLUlf peHMfl 


ripiiHTep OKI C5100n cnocoSen yflOB/ieTBopwib noTpeSHOCTM ne- 
6o/ibuuoro KO/uieKTMBa b ubbthom nenaTM 


» ca ao 40 M6anT), MaKCMMa/ibHafl Harpy3Ka 
cocTaB/meT 15 000 crpaHMA b Mecau, craH- 
AapTHbm jiotok noAaHM 6yMarn paccnmaH Ha 
250 JIMCTOB (B03M0>KHa yCTaHOBKa Aono/IHM- 
Te/lbHblX JIOTKOB Ha 100 J1MCTOB/50 KOHBepTOB 
m Ha 500 jimctob), USB m napa/uiejibHbm ABy- 
HanpaB/ieHHbm MHTepcfieMCbi (IEEE 1284 m 
USB 1.1), BdpoeHHbiM npMHT-cepBep c noA- 
Aep>KKOM npoTOKO/iOB TCP/IP, IPX/SPX, Ne- 
tBEUI, Ethertalk, NDS. 

OKI B8300 AB/ifleTCfl oahmm m 3 caMbix 
MOLAHbix npMHTepoB: CKopocTb nenaTM ao 
45 crpaHHA b MMHyiy b pe>KMMe oahoctopoh- 
HePi mjim ABycTopoHHePi nenaTM (npM Mcno/ib- 
30B3 hmm Ayn/ieKca, AonycKafomero b oahom 
M 3 BapMaHTOB pe>KMM pyHHOM nOASHM), BpeMfl 
BbiAaHM nepBOM CTpaHMijbi MeHee 5 c, pa3pe- 
meHMe 600 dpi 6e3 cmawMBaHMfl m 1200 dpi 
co cmawMBaHMeM, naMflTb b CTaHAapTHOM no- 
CTaBKe 32 M6aMT m 8 M6aMT FlashROM (pac- 
WMpfleTCfl ao 288), MaKCMMa/ibHaa Harpy3Ka 
AO 200 000 CTpaHMA b Mecau, craHAapTHbm 
/iotok noAaHM 6yMam Ha 500 jimctob (bo 3- 
MO>KHa yCTaHOBKa Tpex Aono/iHMTe/ibHbix jiot- 
KOB Ha 500 JIMCTOB K3)KAblM M noABTHMKa Ha 
2500 jimctob), yCTaHOBKa MOAy/ifl ABycropoH- 
HePi nenaTM; coptmpobiamk OTnenaTKOB, na- 
paji/iejibHbiM AByHanpaB/ieHHbiM MHTepcfieMC 
(IEEE 1284), BCTpoeHHbiM npMHT-cepBep c 
noAAop>KKOM npoTOKO/iOB TCP/IP, IPX/SPX, 
NetBEUI, Ethertalk, NDS. 

llpocTpaHCTBO nnn MaHeepa 

1/lHOrAa B03HMKaeT Heo6xOAMMOCTb nOAKJlfO- 
neHMji y>Ke cyiAecTByioLAMx npMHTepoB b ceTb. 
TyT B03MO>KHbi ABa BapnaHTa: jim6o npMHTep 
AonycKaeT ycraHOBKy BcrpoeHHOM ceTeBOM 
KapTbi (b 3tom c/iynae AOCTaTOHHo npocTO ee 
KynMTb, yCT3H0BMTb M HaCTpOMTb C nOMOLAbfO 

npM/iaraeMoro flO), jim6o HeT. Ecjim HeT — 


npo6/ieMa mojkct 6biTb peiueHa npMo6peTeHM- 
eM BHeujHero cepBepa nenaTM. Ha a aHHbm 
MOMeHT c|)MpMa Hewlett-Packard npeAJiaraeT 
AJifl ceTePi Ethernet moaojim Jetdirect 170x, 
A/ifl Ethernet/Fast Ethernet — 175x n 300x, 
AJifl ceTen TokenRing — 500x. flaHHbie ceTe- 
Bbie yCTpOMCTBa COBMeCTMMbl co BCeMM MOAe- 
JlflMM CTpyMHbIX npMHTepOB HP, C Hana/lbHblMM 
MOAe/lJIMM Jia3epHblX, KOM6aMHaMM M MHOTMMM 
npMHTepaMM ApyrMx npoM3BOAMTe/ieM (b tom 
HMCJie M MaTpMHHbIMM). llpOCTeMLlJafl yCTaHOB- 
Ka He Tpe6yeT BMeiuaTe/ibCTBa aAMMHMcrpaTO- 
pa, KOHc()MrypauMji cepBepa npoM3BOAMTOi no 
ceTM. Oahmm m3 npeMMymecTB AB/meTca B03- 
MOJKHOCTb COXpaHeHMJI B naMflTM 33A3HMJ1 Ha 
nenaTb npM nepe3arpy3Ke npMHTepa, HTo6bi 
oho He 6bmo noTep/iHo. 

CeMHac Bee 6o/ibiuyK) nony/mpHOCTb npM- 
o6peTafOT 6ecnpoBOAHbie ceTM, b btom c/iynae 
nojib30BaTe/ib MeHbiue npMBA3aH k CBoeMy 
pa6oneMy MecTy m mojkct nepeABMraTbca, mc- 
nojib3y/i nepeHOCHOM KOMnbfOTep. fl/ia o6ec- 
neneHM/i aHa/iorMHHOM Mo6M/ibHOCTM npMHTe- 
poB co3AaHbi 6ecnpoBOAHbie cepBepbi nenaTM, 
HanpMMep EZ Connect c|)MpMbi SMC (moacjim 
SMC 2622W-U n SMC2622W-P). riepBbm noA- 
KJifonaeTCJi k npMHTepy nocpeACTBOM USB- 
nopTa (1.1), BTopoM — c noMOiAbfo noc/ieAO- 
BaTe/ibHoro. Ha 6opTy y AaHHbix ycrpoMCTB 
MMeeTC/i nopT Ethernet (lOBase-T/lOOBase- 
TX) m cjiot 802.11b. Bo3mo>kho npMo6peTe- 
HMe Aono/iHMTe/ibHOM 6ecnpoBOAHOM PCMCIA- 
KapTbi. 06e MOAe/iM no3BOJunoT Mcno/ib30BaTb 
KaK cymecTByfoiAyK) 6ecnpoBOAHyfo ceTb 
point-to-point, TaK m 6ecnpoBOAHyfo TOHKy 
AOCTyna. Bo btopom c/iynae nojib30BaTe/iM n 
npOBOAHOM, M 6ecnpOBOAHOM CeTM MMefOT 
paBHbie bo3mo>khoctm AOCTyna k ceTeBOMy 
npMHTepy. llpM nepBOM BapnaHTe, ecrecTBeH- 
HO, B03MOJKHO JIMlUb 6ecnpOBOAHOe nOAKJlfO- 


neHMe. HacTpoMKa ocymecTB/uieTCJi nepe3 
web-MHTepcjjeMC c noMOiAbfo CTaHAapTHoro 
6pay3epa, noAAop>KMBaeTC5i SNMP-areHT. 

3anMCb amckob no ceTM 

CaMbm pacnpocTpaHeHHbiM cnoco6, y>Ke yno- 
MMHaBLUMMCJI BbllUe, — H3MTM HeCKOJlbKO yC- 
TapeBiuMM KOMnbfOTep m ycTaHOBMTb Ha Hero 
onepaAMOHHyfo CMCTeMy Windows 98. Ha/in- 
HMe MOHMTOpa, MbllUM M KJiaBMaTypbl npM 3TOM 
coBceM He o6jf3aTejibHo. fla/ibHeMiuee 33 bm- 
cmt ot Toro no, KOTopoe npeAno/iaraeTCfl mc- 
no/ib30BaTb A/ifl 3anMCM 6o/iBaHOK. 

Ecjim 3to WinOnCD — npo6/ieM MMHMMyM, 
nocKO/ibKy HOCMTe/ib b ycrpoMCTBe bmach KaK 
npOCTOM CbeMHbIM AHCK. floCTaTOHHO pa3pe- 
lUMTb o6iamm AOCTyn k HeMy no ceTM, ycra- 
HOBMTb napo/iM Ha 3anMCb (ec/iM Bbi xoTMTe 
orpaHMHMTb AOCTyn k ycTpoMCTBy), m Mcno/ib- 
30BaTb ceTeBOM pecypc mojkho 6yAeT c /ifo6o- 
ro pa6onero MecTa BHyTpM ceTM. HeAOCTaTKM, 
KOHeHHo, ecTb: ahckm, 3anMcaHHbie t3kmm 
cnoco6oM, Tpe6yfOT nepeA npoHTeHMeM ycTa- 
hobkm cneuMa/ibHoro 110 (oho HaxoAMTC/i 
np/iMO Ha AHCKe, M3-3a 3Toro, kct3tm, Tep/ieT- 
C53 He6o/ibiuafl nacTb auckoboto npocTpaHCT- 
Ba), T3K)Ke MOryT B03HMKHyTb HeKOTOpbie npo- 
6/ieMbi c AOCTynoM k hmm b DOS. Ho yAo6cTBO 
pa6oTbi HecoMHeHHoe, m BHeApMTb TexHo/io- 
rMfo TpyAa He coct3bmt. 

Ecjim >Ke npeAnojiaraeTca Mcno/ib30BaTb 
Nero mjim noAo6Hbie nporpaMMbi — Hy>KHO 
npeAnpMH/fTb HeKOTOpbie Aono/iHMTe/ibHbie 
marM. CaMoe npocToe peiueHMe — ycraHOBKa 
nporpaMMbi yAa/ieHHoro ynpaB/ieHM/i, HanpM- 
Mep Radmin, VNC, pcAnywhere, Timbuktu mjim 
LapLink. Mbi BOcno/ib3yeMC5f Radmin (npo- 
rpaMMa coBceM He6o;ibiuaji — 1,4 M6aMT, ABa 
EXE-cfiaM/ia n ABa DLL). CKanaTb npo6Hyio 
BepcMio mo)kho c caMTa www.famatech.com. » 
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UBeTHan oxpaHHan 
web-KaMepa AXIS 
2100, noflK/iioHae- 
iwan HenoepeflCTBeH- 
ho b ceTb Ethernet 


AnnapaTHan KOMnpec- 
cnn AaHHbix b 4>op- 
MaT JPEG jim 60 MPEG- 
4 no3BonneT KaMepe 
VN-C10U ot JVC nepe- 
AaBaTb H3o6pa>KeHMe 
flawe no hm3kockopo- 

CTHbiM KaHanaM 


» Ha tom KOMnbfOTepe, k KOTopoMy npeflno- 
jiaraeTca n oak/i fonaibcfl, ycTaHaB/iMBaeTca m 
3anycKaeTC5i R_server.exe; Ha MawMHe, c ko- 
TOpOM npOI/BBOAMTCfl noAK/i loneH Me, — Rad- 
min.exe. Ha cepBepHOM Haem Heo6xoAMMO 
3aAaTb napo/ib, KOTopbiPi 6yAeT 3anpawM- 
BaTbCfl npM nonbiTKe ynpaB^eHMfl M3BHe. 
ynpaB/i/uoiAee okho Bbi3biBaeTC/i jim6o m 3 
3H3H Ka b MeHfo «riycK», n m6o BbinO/lHeHMeM 
KOMaHAbi r_server.exe /setup, fla/ibwe Bee 
npodo: co3Aaeie HOBoe coeAMHeHMe (mo>k- 
ho nponMcaTb KaK IP-aApec, TaK m HostNa- 
me MaWMHbl, K KOTOpOM 6yAeT npOM3BOAMTC5l 
noAK/uoneHMe) m aKTMBMpyeie ero. Iloc/ie 
BBOAa napo/m Ha ynpaB/i/uoiAeM MaiuMHe Bbi 
no/iynaeTe KoriMfo Pa6onero cro/ia ynpaB/m- 
eMOM (Ha KOTOpOM CT051T yCTpOMCTBa 3anM- 
cm). 3anycKaeie, HanpMMep, Nero m no/ib3ye- 
Tecb mm b o6biH hom pe>KMMe. nepeAana 
cfiaM^OB B03M0>KHa jim6o nepe3 o6iAMe nan- 
km b ceTM, jim6o c noMOiAbfo Radmin (ec/iM 
LAe/iKHyTb npaBOM KHonKoPi MbiiuM no co- 
3A3HH0My COeAMHeHMK), nOflBMTCfl B03M0/K- 
HOdb Bbi6opa pe>KMMa pa6oibi FiLeTransfer). 

AHa/lOTMHHbie AGMCTBM51 MO>KHO BbinO/1- 
H5iTb c noMOiAbfo c/iy>K6 TerminaL Services 
m/im Remote Desktop, ho ohm Tpe6yiOT ycra- 
hobkm 6o/iee AoporMx OC (Windows 2000, 
XP), m o6oMTMCb MaLUMHOM K/iacca Pentium 
100 c 32 M6aMT naM/iTM y>Ke He no/iyHMTC/i. 
rijiKDC A-n^ c/iy>K6bi TerminaL Services Heo6- 
xoAMMa noKynKa AOcraTOHHO Aopororo kjim- 
eHTa m Aono/iHMTe/ibHoro naKeia /iMAeH3MM. 
3 tm cpeACTBa, kohchho, ropa3AO 6o/iee tm 6- 
KMe M n03BOJlf1 fOT BbinO/lHflTb OHeHb WMpO- 
kmm Kpyr 3aAan, ho f\nn caMoro npodoro 
cnoco6a noAxoAflT Ma/io. 

Web-KaMepu 

PaccMaipMBaTb o6biHHbie MOAe/iM Mbi He 6y- 
AeM, npo hmx Bee AaBHo M3BecTHo: KanecTBO 
M3o6pa>KeHM5i nocpeACTBeHHoe, UBeionepeAa- 
na «ry/meT» (3a $10-15 CAe/iaTb ycrpoPicTBO c 


npM/iMHHOM MaipMuePi oneHb 3aipyAHMTe/ibHo), 
n/uoc Heo6xoAMMbi 6 jim3KO ctoalamm KOMnbio- 
Tep m Aono/iHMTe/ibHoe no Ha HeM, HTo6bi 
o6ecneHMTb Aocryn k M3o6pa>KeHMK) no ceTM. 

Hac MHTepecyfOT KaMepbi, KOTopbie bo3- 
mo>kho noAK/ifonaTb HenocpeACTBeHHO b 
ceTb (MMeeTCfl nopT Ethernet m/im p,nn MOAe- 
Ma) c annapaTHbiM onaTMeM M3o6pa>KeHMfl. 
KaK npaBM/io, ohm noAK/uonaiOTCfl k ceTM ne- 
pe3 nopT lOBase-T/lOOBase-TX/lOOOBase- 
TX m/im npM noMOLAM MOAeMa nepe3 noc/ieAO- 
Baie/ibHbiM nopT. fl/m pa6oibi Mcno/ib3yeTC5i 
CTeK npoTOKO/iOB TCP/IP, no3TOMy KaMepe c 
noMOiAbfo cneuMa/ibHoro no, CTaHAapTHoro 
web-6pay3epa / im6o KOMaHAOM DOS npMCBa- 
MBaeTCfl IP-aApec (cTaTMHecKMM m/im AHHa- 
MMHeCKMM). fl/lfl MAGHTMCf)MKai4MM MCnO/lb3y- 
eTC/i MAC-aApec ceieBOM KapTbi, BcrpoeHHOM 
b KaMepy. 0MpMbi-npoM3BOAMTe/iM (HanpM- 
Mep, AXIS) TaK>Ke pa3pa6aTbiBaK)T cneAMa/ib- 
Hbie npM/io>KeHMfl, no3BO/i/ifoiAMe ynpocTMTb 
npouecc. Y TaKoro ycipoMCTBa, KaK npaBM/io, 
MMeeTca BdpoeHHbiM web-cepBep, FTP- 
cepBep m K/iMeHT, kjimcht e-maiL, noAAep- 
>KMBaeTC5i pa6oia co cKpMmaMM no/ib30Ba- 
Te/ieM m Java-ann/ieiaMM, hto no3BO/i/ieT eMy 
C|3yHKAMOHMpOBaTb B CeTM KaK CaMOCTOfl- 
Te/ibHOM eAMHMue, He CB/i3aHHOM Heno- 
cpeACTBeHHO c nK. KoHCTpyKUM/i npeAyc- 
MaTpMBaeT B03M0>KH0CTb Kpen/ieHM/i Ha 
KpOHLUTeMH, HeKOTOpbie KaMepbi B CTaHAapT- 
hom nocTaBKe ocHaiAaiOTCfl noBopoTHbiM ycr- 
poMCTBOM, HanpMMep MOAe/ib AXIS 2130R. 
1/lMeiOlAMeC/l B03M0)KH0CTM riO n03B0/lflK)T 
o6ecneHMBaTb AOCTyn k BCTpoeH HOMy web- 
cepBepy KaK BceM no/ib30BaTe/i5iM, TaK m ot- 
Ae/ibHbiM rpynnaM (nacTb MO>KeT TO/ibKO 
npocMaTpMBaTb, nacTb aAMMHMCTpMpoBaTb). 
CynecTByiOT Aa>ne 6ecnpoBOAHbie ycTpoPicT- 
Ba (oahmm M3 nepBbix 6bi/io Air DCS-1000W 
KOMnaHMM D-Link, CTaHAapT 802.11b). 

ripMMeHeHMe TaKMM yCTpOMCTBaM HaXOAMT- 
C53 noHTM bo Bcex o6/iacT/ix, Tpe6yioiAMx one- 


paTMBHOTO KOHTpO/lfl. MHOrMe c(DMpMbl — B/ia- 
Ae/ibAbi ropHO/ibDKHbix KypopTOB oneHb jik>65it 
pa3MenaTb Ha cbomx caMTax ccbi/iKy Ha web- 
KaMepy, HTo6bi HanpaB/i/noiAMec/i Ha otahx 
/1IOAM MOT/1M b pea/ibHOM BpeMeHM OAeHMTb 
COCTO/IHMe CK/IOHOB, KOJIMHeCTBO JllOAePi B 
pa3/iMHHoe BpeM/i, MoiAHocTb m pa6oTocno- 
co6HOCTb CHe>KHbix nyiueK. A ec/iM KaMepa 
noAAep>KMBaeT B03M0>KH0CTb nepeAaHM My3bi- 
KM (MMeeT BCTpoeHHbIM MMKpOCf)OH M/IM B03- 
MO)KHOCTb nOAK/HOHMTb BHeiUHMM) — TO MO)K- 
ho noHa6/noAaTb 3a pa6oToPi, HanpMMep, 
AMA>Ke/i. TaK>Ke He3aMeHMMbi noAo6Hbie ycT- 
poPiCTBa, oco6eHHo 6ecnpoBOAHbie, a^i^ pa3- 
/lMHHblX OXpaHHbIX CTpyKTyp. fl/151 3TOTO cy- 
LAecTByiOT Aono/iHMTe/ibHbie onAMM b BMAe 
AGTeKTopoB ABM>KeHM/i (nporpaMMHbiPi MO- 
Ay/lb, n03B0^5H0lAMPi OAeHMTb He TO/lbKO cjDaKT 
Ha/iMHM/i o6-beKTa, ho m ero pa3Mepbi, cko- 
pocTb), tm6ko HacTpaMBaeMbix a J\h npeAOTBpa- 
lAeHM/i /io>KHbix cpa6aTbiBaHMPi, bxoaob m Bbi- 
XOAOB A-n^l nOAK/llOHeHM/l AaTHMKOB TpeBOTM. 

HaKOHeu, Aa>Ke b oc|DMce 6biBaeT yqo6HO, 
npocTO Ha6paB aApec b 6pay3epe, nocMOT- 
peTb, mhoto jim JllOAePi b AaHHbiM momcht b 
6ycf)eTe, totob m KOc|3e b rop/mo jiio6mmom 
B ceM 3Ta>KOM KocfieBapKe (m He yHocMT jim 
BO/KA e/ieHHyio KO/i6y coTpyAHMK Apyroro ot- 
Ae/ia), npMHec/iM jim 6yTbi/iKy c boaoPI 3a Bac 
M/IM HaAO MATM M HeCTM CaMOMy, nOCKO/lbKy 
>Ka>KAa CTaHOBMTC/i HeBbiHocMMOM. ripMMeHe- 
HMe MO)KHO H3MTM Bn/lOTb ao pa3MeiAeHM/i Ka- 
Mepbi b KOMHaTe Ma/ieHbKoro pe6eHKa, hto 
M 36aBMT Bac ot Heo6xoAMMOCTM peampoBaTb 
Ha Ka>KAbiPi noA03pMTe/ibHbm 3ByK. 

rioAK/iioHaTb KaMepy mmchho b ceTb, Kcra- 
tm, BOBce He o6/i3aTe/ibHo. CynecTByiOT mo- 
AMC|3MKai4MM, n03B0/l/H0lAMe MCn0/lb30BaTb 
o6blH HblM Te/iecjDOHHbIM MOAeM, ISDN- M/IM 
xDSL-TexHO/iorMK), Ka6e/ibHbm MOAeM (nnn 
nepeAaHM AaHHbix Mcno/ib3yiOTC5i ceTM Ka- 
6e/ibHoro Te/ieBMAeHM/i) m/im moacm A-n^ coto- 
Bbix ceTePi. ■ ■ ■ fleHvic IIpo3opoBCKvivi 
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INTERNET cnoco6bi flociyn a 


A H O H C 


Ha MeAHOii nape 

CB^3b no Te/iect)OHHbiM /ihhuhm 

BbixoA b ceeT 

MHTepHeT no BbiAe/ieHHon jiuhum 

Bo3AyiuHbm AecepT 

CnymnKn n paAnoKaHajibi 

06 xoahom MaHeep 

TexHO/iornn ceieBon 3amnTbi 






Ha MeAHOM 

nape 



ZloKa^bHbie ceTM, Bbifle/ieHHafl nv\Hv\n, cnyrHMKOBbm KaHaji — Bee 
3 to oneHb HyjKHbie m npi/mTHbie Bemn. OflHaKO Bee HaHMHa/iocb c 
MOfleMa — ydpoMCTBa, cnoco6Horo CBfl3biBaTbCfl c ce6e noflo6HbiMM, 
ncno/ib3yfl cymecTBytomyio MHcjDpacrpyKTypy Te/iec|)OHHOM cba3m. 


C OBpeMeHHbie TexHO/iorMM npefl/iarafOT 
cnoco6bi noAK^foneHMfl OTAe/ibHbix n K 
m ^oKa/ibHbix ceiePi k 1/lHTepHeiy Ha 
jik> 6 om BKyc m Kowe/ieK. BMecre c TeM, no- 
AaBJlflfOmee 60 JlbLUMHCTB 0 M3 HMX Tpe6yfOT 
AOBO/ibHo cepbe3Hbix Hana/ibHbix B/ioweHMM, 
cocto 5 UAMx b ochobhom M3 npoK/iaAKM Ka6e- 
jiePi. Be3yc/iOBHO, ckopoctm AOCTyna HMKorAa 
He 6biBaeT cjimwkom mhoto, ho Bee we no/ib- 
30Baie^K) jiyHwe Tpe3BO oueHMBaTb cbom no- 
Tpe6HOCTM M COOTHOCMTb cbom anneTMTbi c 

pa 3 MepoM 6 fOA>KeTa. K TOMy we cymecTByioT 
TexHO/iorMM AOCTyna, He Tpe6yfoiAMe Aono/i- 
HMTe/ibHOM MHcjDpacTpyKTypbi, a o6pa3Ho ro- 
Bopa, napa3MTMpyfoiAMe Ha cymecTByfoiAMx 
npoBOAax. 9 to oneHb npocroM b Mcno/ib30Ba- 
hmm m HadpoMKe aHa/ioroBbm dialup m ero 
He CTO/ib noxa pacnpocrpaHeHHbiM amc|dpobom 
aHa/ior DSL. 


AHanorosoe coeAHHemie 

CoeAMHeHMe Ha 3 biBaeTCfl aHa/ioroBbm b cm- 
jiy Toro, hto UMcjDpoBbie AaHHbie, KOTopbie 
nodynafOT ot KOMnbKrrepa Rj\n Aa/ibHePiiueM 
nepeAaHM, npeo 6 pa 3 yiOTCfl b MOAeMe nyieM 
MOAy/l^UMM B COOTBeTCTBMM C Bbl 6 paHHblM 
npoTOKO/iOM m HanpaB/iflfOTCfl b Te/iecjDOH- 
HyK) J 1 MHMK). Ha np 0 TMB 0 n 0 / 10 >KH 0 M KOHAe 
npoBOAa AO/i>KeH HaxoAmbCfl MOAeM- 
npMeMHMK, nOHMMafOlAMM AaHHbIM npOTOKO/ 1 . 
Ec/im Bee xopouio, to ecTb Ha n mhmm Ma/io 
noMex, npneMHMK ocymecTB/ifleT o 6 paTHoe 
npeo 6 pa 30 BaHMe (AeMOAy/iflUHK)) m nepecbi- 
jiaeT BoccTaHOB/ieH Hbie UMcfipoBbie AaHHbie b 
KOMnbfOTep, K KOTOpOMy OH nOAK/IKDHeH. 

fl/ia o 6 ecneneHM 5 i ycTOMHMBOM cba 3 m Heo 6 - 
xoammo, HTo6bi 06 a MOAeMa noAAop>KMBa/iM 06 - 
lamm npoTOKO/i m 6 b\m noAK/ifoneHbi HenocpeA- 
CTBeHHO K KOMnbfOTepaM. » 
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» YBbi, flawe Ha caMbix coBepiueHHbix aHa/io- 
roBbix MOfleMax np m Mflea/ibHbix yc/iOBMflx 
CB513M CKopocTb pa6oTbi Bee paBHo 6yAeT Ha 
ypoBHe HepenaiubePi. Tax, Ha npeAe/ibHoPi 
CKopocTM 57 600 K6m/c Mera6aMTHbm $av\n 
6yfleT npeflaBaTbCfl okojio 3-5 MMHyT. TaK 
hto 12-15 M6aMT/nac — 3 to npeAe/ibHa5i 

CKOpOCTb 3TOTO coeAMHeHM^i. OAHaKO b 
tom c/iynae, ec/iM Bbi6npaTb He npMX0AMTC5i, 
c/ieAyeT AOBOJibCTBOBaTbC5i cKopocTbfo aHa- 
jioroBoro MOAeMa. 

A-na pa6oTbi b 1/lHTepHeie caMOM MMHMMa/ib- 
hom npMeM/ieMOM CKopocTbfo 53B/ijaeTC5i 28 800 
K6m/c. A 6o/ibLUMHCTBO MMefoiAMxcfl b npoAa- 
>Ke MOAeMOB nOAAep>KMBaK)T npOTOKO/1 CB513M 
v.90 m, da/io 6biTb, TeopeTMHecKM cnoco6Hbi 
pa6oTaTb Ha ckopoctm 57 600 K6mt/c. llpaBAa, 
Aawe b KpynHbix ropoAax jiMWb HeMHome mo- 
AeMbl CMOryT BbDKaTb M3 ce651 3TOT M3KCM- 
MyM. 3 tO CB513aHO KaK C HeOAHOpOAHOCTbK) 
Te/iec|DOHHbix ceTePi, Tax m c TeM, hto Aa/iexo 
He Bee HHTepHeT-npoBaPiAepbi MoryT no3BO- 
/lMTb ce6e ycraHOBKy MOAeMHoro ny/ia Ha 
Ka>KAOM ATC. 

flpOTOKOJlbl 

KoHeHHO we, Tun npoTOKO/ia, KOTopbiM no/ib- 
3yeTC5i MOAeM, m Aa>Ke Tun ero annapaTHOM 
crpyKTypbi coBepiueHHO He Ba>KHbi. Eamhct- 
BeHHbm BO/iHyKDiAMM no/ib30BaTe/i5i noKa3a- 
Te/ib — CKopocTb coeAMHeHM^i, npMHeM He 
3aflB/ieHHafl b AOKyMeHTauMM, a pea/ibHa5i 
CKopocTb npneMa m nepeAaHM AaHHbix. 
l1pe>KAe Bcero — npMeMa: M3Becmo, hto 
o6-beM OTnpaB/i5ieMOM c KOMnbioTepa nHcfiop- 
MauMM npM pa6oTe b I/I HTepHeTe b 8-10 pa3 
H MWe, HeM o6-beM MHCj/OpMaUMM npi/IHflTOM. 

CTaHAapTbi o6MeHa ashhumm c noMoiAbfo 
MOAeMOB noApa3Ae/i5UOTC5i Ha neTbipe rpyn- 
nbi: npoTOKO/ibi MOAy/iflUMM, npoTOKO/ibi Kop- 
peKUMM OLUM60K, npOTOKO/lbl C)KaTM51 AaHHbix 
M npOTOKO/lbl B3aMMOAeMCTB M5I. BOT OCHOB- 
Hbie npOTOKO/lbl, Ka>KAbm M3 KOTOpbIX OTBe- 
naeT 3a pa6oTocnoco6HocTb coeAMHeHM*. 

flpoTOKO/ibi MOf\ynm\nn. CaMbiMM cospe- 
MeHHblMM CH 1/lTa K)T C51 npOTOKO/lbl MOAy/lflUMM » 



Te/ierpac|) no Tejiet|)OHy 



McTopkm MOAeMOB Hana/iacb b 30 -x roAax. 
1 /lMeHHO TorAa nonBM/iacb annapaTypa, no 3 - 
BO/imoiAan nepeAaBaTb ne/iOBenecKyio penb 
Ha 6 o/ibiune paccTOHHnn, oct)Muna/ibHO MMe- 
HyeMan «annapaTypoPi TOHa/ibHoro Te/ierpa- 
4 )MpOBaHMH» M /lMLUb OCO 60 npOABMHyTbIMM 
cneukia/iHCTaMM Ha 3 biBaeMan «MOAeM». Bo- 
o 6 iue roBopn, He/iOBenecKan penb nepeAaeT- 
cn no Te/iec|)OHHbiM npoBOAaM b BMAe KO/ie- 
OaHMPi 3 /ieKTpMnecKoro Hanpn>KeHM n. fl/in 
Toro HToObi KanecTBO 6 bmo 6 e 3 ynpenHbiM, 
HaAO nepeAaBaTb KO/iebaHnn c nacTOTaMM ot 
50 ao 10 OOO Tu. Ho oOecneHHTb nepeAany 
TaKoro ujMpoKoro Anana 30 Ha nacTOT cjimlu- 
kom Aoporo, noaTOMy orpaHMHMBaiOTcn A^a- 
na 30 H 0 M nacTOT, oOecnenHBaioiAMM yAOB/ie- 
TBOpMTe/lbHyiO pa 36 opHMBOCTb peHM, — OT 
300 ao 3400 ru. 

CnrHa/i Ha BbixoAe Tenerpac|)Horo annapaTa 
MMeeT KO/ieOaHkm nacTOT ot 0 Vu, (to ecTb no- 
CTOHHHOrO TOKa) AO 200 Vu,. riOHHTHO, HTO Ta- 
kom Anana 30 H nacTOT He nonaAa/i b rpaHMUbi 
no/iocbi nponycKaHMn m noaTOMy He Mor ObiTb 
nepeAaH nepe 3 Te/iect)OHHyio annapaTypy, 
npeAHa 3 HaHeHHyio A-nn Aa/ibHePi cbh 3 m, a co- 
3 AaBaTb cneuMa/ibHbie /imhmm f\nn Te/ierpac|)a 
6 bmo HeBbiroAHO. 

TorAa 6bmo npMAyMaHO ycTpoPicTBO nnn noA- 
coeAMHeHMn Te/ierpact)Horo annapaTa k Tene- 
cJ)OHHOMy KaHa/iy, hto noTpeOoBa/io aAanTa- 
Umm k no/ioce nponycKaHMn Te/iec|)OHHOM 
/imhmm. Ha BbixoAe Te/ierpac|)Horo annapaTa 
Hanpn>neHMe MO>neT npMHMMaTb ABa c^mkcm- 
poBaHHbix 3HaneHMn, cooTBeTCTByioiAMe Hy/iio 
m eAMHMue. Ec/im CHana/ia 3aKOAnpoBaTb, a 
noTOM no TOMy >ne a/iropMTMy pacKOAHpoBaTb 
CMTHa/i, no/iynaeTcn npoo6pa3 coBpeMeHHbix 
MOAeMOB. Co3AaHMe ycTpoPicTBa, KOTopoe 
A/ in Hanpn>KeHMn OTpMuaTe/ibHOM no/inpHOCTM 
nepeAaBa/io b Te/iect)OHHbiM KaHa/i CMTHa/i 
npoM3BO/ibHOM nacTOTbi, a a/ih Hanpn>neHMn 
no/io>KMTe/ibHOM no/inpHOCTM — CMTHa/i APy- 
roki nacTOTbi, no3BO/iM/io BnMcaTb cnrHa/i b 
AM ana30H Te/iec|)OHHoro KaHa/ia. Ha APyroM 
KOHue CTon/io ycTpoPicTBO, onpeAe/imoiuee 


nacTOTy npMHMMaeMoro CMTHa/ia m npeBpa- 
lAaioiuee CMTHa/ibi pa3/iMHHoPi nacTOTbi b cmt- 
Ha/ibi pa3HoPi no/inpHOCTM. nepBbiPi M3 npo- 
ueccoB Ha3biBaeTcn MOAy/iflUMeM, a btopom, 
o6paTHbiPi eMy, AeMOAy/inuMeM. Tan KaK no 
Te/iect)OHHOMy KaHa/iy B03M0>KHa OAHOBpe- 
MeHHan CBH3b b AByx HanpaB/ieHMnx, to Ha 
Ka>KAOM M3 K0HI40B KaHa/ia CTaBM/lMCb yCT- 
poMCTBa, ocymecTB/inBLUMe KaK MOAy/muMio, 
TaK m AeMOAy/inuMio. Ot coKpaiueHMn c/iob 
«MOA y/inuMH» m « Ae m 0 Ay/i n 14 m n » m 6bmo o6pa- 
30BaH0 CJIOBO «MOAeM». 

CaMbiM nepBbiM moacmom A-nn 11 K CTa/10 ycT- 
POmctbo npoM3BOACTBa KOMnaHMM Hayes 
Microcomputer Products, KOTopan b 1979 
roAy BbinycTM/ia Micromodem II i\nn nony- 
/mpHbix TorAa nepcoHa/ibHbix KOMnbiOTepoB 
Apple II. MoAeM ctom/i $380 m pa6oTa/i co 
CKOpOCTbK) 110/300 bps. Ao 3T0r0 Ha pblH- 
Ke cyiuecTBOBa/iM TO/ibKO cneuMa/iM3MpoBaH- 
Hbie ycTpoPicTBa, KOTopbie 06-beAMHfl/iM 
MeMHcJ/pePiMbi. 

KcTaTM, (J)MpMa Hayes BbinycTM/ia b 1981 
roAy m nepBbiM MOAeM Smartmodem 300 
bps, CMCTeMa KOMaHA kotopoto CTa/ia ot- 
pac/ieBbiM CTaHAapTOM m ocTaeTcn mm no 
ceM AeHb. nepBbie MOAeMbi c «KOMMepnec- 
kom» CKopocTbio nepeAaHM 2400 bps 6 bi/iM 
npeACTaB/ieHbl HeCKO/lbKMMM KOMnaHMHMM 
b Aenadpe 1981 roAa Ha BbiCTaBKe Com- 
dex no ueHe $ 800 - 900 . A 3 aTeM HacTa /10 
BpeMH U.S. Robotics. B 1985 roAy 3 Ta kom- 
naHMn Hana/ia BbinycK CBoePi 3 HaMeHMToPi 
cepMM Courier, cymecTBeHHo chm3mb n/iaHKy 
ctommoctm MOAeMOB 2400 6mt/c. B Hana/ie 
c/ieAyioiuero roAa nonBMncn nepBbiPi MOAeM 
Courier HST co CKopocTbio nepeAaHM 
9600 6mt/c, a b 1988 roAy — MOAeMbi Cou- 
rier Dual Standard, KOTopbie noAAep>KMBa/iM 
npOTOKO/lbl CBH 3 M HST m v . 32 ($ 1600 ), m 
Courier v .32 ($ 1500 ). Eiue nepe 3 Asa roAa 
6b\n BbinymeH MOAeM Courier v. 32 bis, b 
1994-m — Sportster v .34 co CKopocTbio ne- 
peAaHM 28,8 K6mt/c ($ 349 ), a b 1995-m — 
Courier v.Everything 33,6 K6mt/c. 
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BHyTpeHHMM DSL-MOfleM npaKTMHecKM hm- 
neM He OT/iMHaeTCfl ot TaKoro >ne aHa/ioro- 
Boro, ho pa6oTaeT coBepuieHHo no-ApyroMy 


v.34bis m v.90. llepBbm ycraHaB/iMBaeT cne- 
Unc|3MKauMK) A-n^ Ayn/ieKCHoro (ABycropoH- 
Hero) o6MeHa ashhumm co CKopocTbfo ao 
33 600 K6mt/c (orpaHMHeHMfl o6yc/iOB/ieHbi 
MaKCMMa/ibHOM no/iocoPi nponycKaHMfl aHa- 
jioroBoro Te/iec|30HHoro KaHa/ia) c noMOLAbio 
MOAy/inpoBaHHbix aHa/ioroBbix ci/irHa/iOB m 
noAAepwMBaeTCfl npaKTMHecKM BceMM MOAe- 
M3MM. llpOTOKOJl V.90 OTHOCMTCfl K nOCJieA" 
HeMy noKO/iem/iK) m npeACTaB/iaeT co6om 
acMMMeipMHHyK) TexHo^ornfo. Ha CTopoHe 
MOAeMa-nepeAaTHMKa, yciaHOB/ieH hoto Ha 
KOMnbfOTepe no/ib30BaTejifl m noAK/ifOHeHHO- 
ro Hanp^MyK) k pMcfipoBOMy KaHa/iy, HeT He- 
o6xoammoctm ocyiAecTB^^Tb aHa/ioroBO- 
Unc|)poBoe npeo6pa30BaHne. 3a cneT 3Toro 
CKopocTb nepeAaHM AaHHbix AoemraeT 
56 K6mt/c. Ha CTopoHe MOAeMa-npMeMHMKa 
aHa/ioroBO-pMc|3poBbie m pMc|3po-aHa^oroBbie 
npeo6pa30BaHM5i npoMcxoAflT o6biHHbiM o6pa- 
30m, noaTOMy m CKopocTb nepeAaHM orpaHMHe- 
Ha 33 600 K6mt/c. flaHHbie Ha KOMnbiOTep 
no/ib30BaTejifl nocrynaiOT c 6o/iee bwcokom 
CKopocrbK), a np m pa6oie b 1/lHTepHeie mmch- 
ho 3to m Tpe6yeTc;i. 


ripoTOKO/i v.90 pa6oTaeT TaM, rAe oamh m3 
HanpaMyio CBA3biBaeMbix moacmob MMeeT ao- 
ciyn k unc|)poBOMy KaHa/iy. llpMMeHMTe/ibHO k 
KOMMyTMpyeMOM Te/ietjDOHHOM J1MHMM 3T0 03Ha- 
naeT, hto Te/iec|DOHHa5i craHAMfl AOJi>KHa 6biTb 
CB5i3aHa (Hanp^MyK) m/im nepe3 pflAy3/iOB) c 
ApyrMM MOAeMOM AMC|)pOBblM KaHa/lOM. Ecjim 
rAe-TO b 3tom u,euv\ npMMeHaeTCfl aHa/ioroBaa 
jimhma, to CKopocTb 6yAeT paBHa ckopoctm ca- 
Moro MeA/ieHHoro ynacTKa. 

Ha npaKTMKe ripn noAKJHoneHMM k 1/lHTepHeiy 
npoBaMAep ao/dkch 6biTb CBA3aH c BawePi ATC 
nocpeACTBOM AMcfipoBoro KaHa/ia. TaKaa cxeMa 
3a peAKMM MCK/lKDHeHMeM pea/lM30BaHa TO^bKO 
b KpynHeMLUMx ropoAax Poccmm, mnbKO y Kpyn- 
HePiwMx ( m , ecrecTBeHHO, caMbix Aopomx) npo- 
BaMAepOB M TO/lbKO A/lfl ATC C 3/ieKTpOHHblM 
o6opyAOBaHneM. OAHaKO o6ciaHOBKa Ha pbiHKe 
Te/ieKOMMyHMKauMM 6bicipo MeHaeTCfl k jiyHwe- 
My. HanpMMep, b MocKBe Bee ATCy>Ke coeAMHe- 

Hbl AMC|3pOBblM BOJIOKOHHO-OnTMHeCKMM KaHa- 
JIOM CB513M. 

ripoTOKO/ibi KoppeKumi olum6ok m ona- 
tmb AaHHbix. B HacTOfliuee BpeMfl cneuMc|DM- 
KauMM Ha KoppeKUMK) olum6ok m a/iropMTMbi 


c>KaTM 5 i AaHHbix npM nepeAane 06-beAMHeHbi 
b npoTOKO/i v.42bis. ripn MewMOAeMHOM 06- 
MeHe MHcjDopMauMeM no AaHHOMy npoTOKO/iy 
Ha annapaTHOM ypoBHe pea/iM30BaH koh- 
TpO/l b AMK/lMHeCKMM M36blTOHHblM KOAOM 
(CRC). 3to cpeACTBO no3BO/i5ieT o6ecneHMTb 
AOCTOBepHyiO MHC|30pMaUMK) Aa>Ke Ha jimhhax 
h M 3Koro KanecTBa. C>KaTne AaHHbix mctoaom 
cnepnajibHoro a^ropmMa (ZempeL-Ziv) no3- 
BO/i5ieT yMeHbmmb mx o6-beM b cpeAHeM b 
neibipe pa3a m TeM caMbm noBbicMTb cko- 
pOCTb o6MeHa AaHHbIMM. XopOlUMM MOAeM 
AO/i>KeH noAAep>KMBaTb Bee cneuMc|)MKauMM 
npoTOKO^a v.42bis Ha annapaTHOM ypoBHe. 

ripoTOKO/ibi B3anMOAeMCTBMfl. fl/ifl onMca- 
HM5I C|30pMaT0B A CMTHa/lOB, Cn 0 C 060 B Bbl30Ba M 
Apyrnx napaMeTpoB, onpeAe/iflioLAMx bo3mo>k- 
HOCTM B33MMOAGMCTBM5I MOAeMOB, CJiy>KaT Cne- 
AMc|)MKauMM npoTOKO/iOB v.25bis, v.28 m Apy- 
tmx. B oco 6 yio rpynny bxoa^t npoTOKO^bi, 
onMCbmaioiAMe nop^AOK b33mmhom pa 6 oTbi 
()3aKCMMM/lbHblX yCTpOMCTB, o 6 blHHO BCTpoeH- 
Hbix b MOAeMbi — rpynnbi 1, 2 m 3. CraHAapTbi 
Ha mx cMrHa/i bi onpeAe^eHbi npoTOKO/iaMM 
v.17, v.27ter m v.29. llpM noKynxe MOAeMa 06 - 
paTMTe BHMMaHMe Ha ero cnoco 6 HOCTb noA- 
Aep>KMBaTb CTaHAapTHbie npoTOKO/i bi. 




BHyTpeHHnn noAHTHKa 


AMaiieKTbi 14 anrpeftAbi 

IIOMMMO BCeM nOHHTHblX M 06lAenpMHHTblX 
npOTOKO/lOB, npaKTMHecKM Ka>KAblM KpynHbIM 
npoM3BOAMTe/ib npeA/iaraeT m coOcTBeHHbie 
pa3pa6oTKM. CpeAM t3kmx npeA/io>KeHMM Codex 
(Motorola), HST (U.S. Robotics), PEP, TurboPEP 
(Telebit) m ZyXel, co3AaHHbiM OAHOMMeHHoPi 
KOMnaHMePi. 3tm npoTOKO/ibi xopoiuM mck/iiohm- 
Te/ibHO b Tex c/iynanx, KorAa m Ha tom, m Ha 
ApyroM KOHue /imhmm paboTaiOT MOAeMbi oahmx 
m Tex >ne npoM3BOAMTe/iePi. Kohchho >ne, Ha 
CKOpOCTb 6yp,yr B/lMHTb M XapaKTepMCTMKM Te- 
necJ)OHHOM /imhmm, KOTopbie onpeAe/iniOTcn Ka- 
necTBOM npoK/iaAKM, KO/iMnecTBOM coeAMHe- 
HMM M Aa>Ke nOrOAHblMM yC/lOBMHMM. kl3BeCTHbl 


c/iynaM, KorAa nonb30BaTenM 3aMenanM naAe- 
HMe ckopoctm b AO>t<A/iMByio noroAy, m, Hanpo- 
tmb, pe3Koe yBe/iMneHMe ckopoctm, KaK TO/ibKO 
3eMnn npocbixa/ia. noaTOMy He ctomt paccHM- 
TblBaTb Ha npnpOCT np0M3B0AMTe/lbH0CTM, yCTa- 
HaB/iMBan CBH3b Me>KAy AayMn oAHOTMnHbiMM 
MOAeMaMM, y>K ziyniue oOpaTMTb BHMMaHMe Ha 
Apyrne cnocoObi ycKopeHMn coeAMHeHMH, koto- 
pbie npeA/iaraiOTcn npoM3BOAMTe/inMM. 

Cennac npaKTMHecKM y k3>kaom KpynHoPi kom- 
naHMM Ha caPiTe Bbi/io>KeHbi npoiuMBKM (mmkpo- 
nporpaMMbi moabmob), no3Bo/inioiAMe, He 
MeHHH annapaTHoPi nacTM, cymecTBeHHO o6ho- 
BMTb CBoPi MOAeM. TaKyio >ne ycnyry, m TO>ne 


6ecn/iaTHO, OKa3biBaioT MHTepHeT-npoBaPiAepbi. 
noaTOMy npe>KAe neM matm noKynaTb HOBbiPi 
MOAeM, CTOMT nOCeTMTb CaPiT np0M3B0AMTe/lH. 
BApyr nnn Baiuero ycTpoPicTBa ecTb HOBan Bep- 
CMH npOLUMBKM. 

M eiue: Aa>ne ec/iM Bbi BCTpeTMTe b mhotohmc- 
zieHHbix ct>opyMax cnocoObi nepenpoiuMBKM 
MOAeMOB, KOTopbie 3 tom npoueAype, no yT- 
Bep>KAeHMio npoM3BOAMTe/in, He noAAaiOTcn, 
OTHOCMTeCb K HMM C OCTOpO>KHOCTblO: TO, HTO 
nO/iyHM/lOCb C OAHMM MOAeMOM, He (t>aKT, HTO 
nO/iyHMTCH C ApyrMM. B03M0>KH0, tot, KTO OnM- 
ca/i mctopmk) CBoero ycnexa b c|)opyMe, npo- 
cto nepenyra/i MOAe/iM. 
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» DSL 

YBejiMHeHMe noTOKOB MHcj/opMaAMM, nepefla- 
BaeMbix no l/lmepHeTy KOMnaHM/iMM m nacT- 
HbiMM no/ib30BaTe/i/iMM, a TaK>Ke noipe6Hocib 
b opraHM3auMM yAa/ieHHoro Aocryna k Kopno- 
paTMBHblM CeTflM nopOAM/lM nOTpe6HOCTb B 
C03flaHMM HeflOporMX TeXHO/lOTHM AMCjDpOBOM 
BbicoKOCKopocTHOM nepeAaHM AaHHbix no ca- 
MOMy «y3KOMy» Mecry amc|dpobom ceTM — 
a60HeHTCK0M Te/iec|30HH0M /IMHMM. TeXHOJIO- 
ri/in DSL no3BO/i5iK)T 3HaHMTe/ibHO yBe/iMHMTb 
CKopocTb nepeAaHM AaHHbix no MeAHbiM 
napaM Te/iec|DOHHbix npoBOAOB 6e3 Heo6xoAH- 
MOCTM MOAepHM3aAMM a60HeHTCKMX Te/iec|)OH- 
Hbix /imhmm. 1/lMeHHo B03M0>KH0CTb npeo6pa- 
30BaHM5i cyiAecTByioiAMx Te/iecfDOHHbix /imhmm 
b BbicoKOCKopocTHbie KaHa/ibi nepeAaHM AaH- 
Hbix m AB/ifleTCfl maBHbiM npeMMyiAecTBOM 
TexHO/iorMM DSL. 

BnepBbie a66peBMaiypa DSL 6bi/ia o6Hapo- 
AOBaHa c|)mpmom BeLLcore (Hbme Telcordia 
Technologies). XapaKTepM3yeT c|)MpMy y>Ke to, 
hto noMMMO DSL Bellcore pa3pa6oTa/ia TaKMe 
TexHOJiorMM, KaK ATM m SONET. llepeMMeHOBa- 
HMe npoM30iu/io b 1997 roAy m 6bi/io oahmm 
M3 yc/iOBMM npMo6peieHM5i c)d m p m bi Kopnopa- 
[\v\ev\ SAIC (Science Applications Internatio- 
nal Corporation). 

PaciuMc|3poBbiBaeTCfl DSL KaK Digital Sub- 
scriber Line (uMcfipoBafl BbiAe/ieHHa/i jimhma) 
m npeACTaB/meT co6om pa3/iMHHbie cnoco6bi 
nepeAaHM AaHHbix co CKopocTbio, cyiAecTBeH- 
ho npeBoexoA^meM ISDN, no y>Ke cyiAecTBy- 
IOIAMM MeAHbiM Te/iec(DOHHblM npoBOAaM Ha 
paccT05iHMe ao 18 000 cfiyTOB (5,4 km). ByKBa 
«x» 03HanaeT, hto Ha 3tom Mecre MoryT cto- 
^iTb pa3^MHHbie yTOHHflioiAMe o6o3HaneHM5i, 
HanpMMep A, H m t. a- 06T>eAMH5ieT Bee Tex- 
ho/iotmm DSL npMMeHeHMe cnoco6oB MOAy/ifl- 
Amm CAP (Carrierless Amplitude and Phase — 
aMn/iMTyAH0-c|3a30Ba5i c noAaB/ieHMeM Hecy- 
u\ev\) m/im FDM (Frequency Division Multiple- 
xing — nacTOTHoe My/ibTMn/ieKCMpoBaHMe). 

JlK)6onbiTHo, hto M3Hana/ibH0 DSL pa3pa6a- 
TbiBa/iacb KaK TexH o/io rM5i f\nn pea/iM3aqMM 
BMAeo no 3aKa3y m MHTepaKTMBHoro TB. Oa- 


HaKO Akt o pecj/opMax b Te/ieKOMMyHMKaqM/ix 
1996 roAa, pa3peiuMBiuMM KOHKypeH amio Te- 
zieKOMMyHMKaAMOHHbix, Te/iec|30HHbix, Ka6e/ib- 
Hbix, paAMO-, Te/ienepeAaioiAMx m Apyrnx kom- 
naHMM, CB/i3aHHbix c nepeAaneM MHcj/opMaqMM, 
M3MeHM/i CMTyaAMio. Hana/iacb roHKa 3a npe- 
AOCTaB/ieHMe cKopocTHbix KaHa/iOB nepeAaHM 
AMC(DpOBOM MHC(DOpMaAMM, M eAMHCTBeHHOM 
6o/iee m/im MeHee totobom TexHo/iorMeM 0Ka- 
3a/iacb xDSL. I/Imchho b HePi Te/ieKOMMyHMKa- 
AMOHHbie c(d m p m bi BMAe/iM cnoco6 yAOB/ieTBO- 
peHM/i pacTyneM noTpebHOCTM b nepeAane 
6o/ibinero KO/iMHecTBa AaHHbix, o6yc/iOB/ieH- 
HOM B3pblBHblM pOCTOM 1/lHTepHeTa M MHTep- 
HeT-Te/iecjDOHMM. 

DSL AB/meTCA OTHOCMTe/ibHO hobom TexHO- 
ziomeM, no3BO/i5HOiAeM pacmMpMTb no/iocy 
nponycKaHM/i crapbix MeAHbix Te/iec(DOHHbix 
/IMHMM, COeAMH/llOlAMX Te/iec|)OHHbie CT3 H amm c 
MHAMBMAya/ibHbiMM a6oHeHTaMM. /1 k)6om a6o- 
HeHT, nO/lb3yiOlAMMC51 o6blHHOM Te/iecjDOHHOM 
CB513bK), MMeeT B03M0)KH0CTb C nOMOlAbK) Tex- 
HO/lOrMM DSL 3HaHMTe/lbHO yBe/lMHMTb CKO- 
pocTb CBoero coeAMHeHM/i c 1/lHTepHeTOM. 

C/ieAyeT noMHMTb, hto a/ia opraHM3aAMM m- 
hmm DSL Mcno/ib3yiOTCfl MMeHHO cynecTByioiAMe 
Te/iec|30HHbie /imhmm; AaHHa/i TexHO/iom/i TeM m 
xopoma, hto He Tpe6yeT npoK/iaAbmaHM/i ao- 
no/iHMTe/ibHbix Te/iec|30HHbix Ka6e/ieM. B pe- 
3y/ibTaTe Bbi no/iynaeTe Kpyr/iocyTOHHbm AOCTyn 
b 1/lHTepHeTC coxpaHeHMeM HopMa/ibHoPi pa6o- 
Tbl o6blHHOM Te/iec|30HH0M CB5I3M. HMKTO M3 Ba- 
lumx Apy3ePi 6o/ibiue He nowa/iyeToi, hto naca- 
mm He MO>KeT k BaM npo3BOHMTbc/i. B/iaroAap/i 
MHoroo6pa3Mio TexHO/iorMM DSL no/ib30BaTe/ib 
MO>KeT Bbi6paTb noAxoA^uuyio mmchho eMy cko- 
pocTb nepeAaHM AaHHbix — ot 32 K6mt/c ao 
6o/iee neM 50 M6mt/c. flaHHbie TexHO/iorMM 
n03B0/15H0T T3K)Ke MCn0/lb30BaTb o6biHHyio Te- 
Jiecf)OHHyK) /1MHMK) T3KMX IJJMpOKOnO/lOCHblX 
CMCTeM, KaK BMAeo no 3anpocy m/im ahct3ham- 
OHHoe o6yneHMe. 

CoBpeMeHHbie TexHO/iorMM DSL npMHOc/iT 
B03M0)KH0CTb OpraHM33AMM BblCOKOCKOpOCT- 


BHeiUHMM ADSL-MOfleM. Bo3MO>k- 
HOCTb USB-flOAK/llOHeHllfl pa3BR- 
sbieaer pyi<n no/ibsoeaie/iio 


hoto AOCTyna b 1/lHTepHeT b Ka>KAbiM aom m/im 
Ha Ka>KAoe npeAnpM/iTMe cpeAHero m Ma/ioro 
6M3Heca, npeBpana/i o6biHHbie Te/iecf)OHHbie 
Ka6e/iM b BbicoKOCKopocTHbie AncJ/poBbie Ka- 
Ha/ibi. llpMHeM CKopocTb nepeAaHM AaHHbix 
33BMCMT TO/lbKO OT KaHeCTBa M npOT/DKeHHOC- 
TM /IMHMM, COeAMH/HOlAMX n0/lb30BaTe/151 M 
npoBaMAepa. llpM 3tom npoBaMAepbi o6biHHo 
A3IOT B03M0)KH0CTb n0/lb30BaTe/U0 CaMOMy 
Bbi6paTb CKopocTb nepeAaHM, HaM6o/iee coot- 
BeTCTByioiAyio ero MHAMBMAya/ibHbiM noTpe6- 
HOCT51M. 

3aK/iK>HeHMe 

Hec/10)KH0 33MeTMTb, HTO Aa>Ke CaMbIM CKOpO- 
cthom AOCTyn no KOMMyTMpyeMOM /imhmm AaeT 
B03M0)KH0CTb nOAK/HOHeHM/l TO/lbKO OHeHb 
Ma/ieHbKOM ceTM k 1/lHTepHeTy. 3 to CB/i3aH0 c 
HeBbicoKOM cKopocTbio nepeAaHM AaHHbix, ko- 
Topaa 6yAeT Ae/iMTbc/i Me>KAy HecKo/ibKMMM 
no/ib30BaTe/i/iMM. Ec/im Bee ynacTHMKM TaKOM 
CeTM o6lAaiOTC51 C BHeiUHMM MMpOM MCK/1IOHM- 
Te/lbHO B TeKCTOBOM pe>KMMe (IRC, ICQ M AP-)' 
TO C TaKOM CKOpOCTbK) eiAe MO)KHO MMpMTbCfl. 
A ec/iM Bee OAHOBpeMeHHo craHyT cKaHMBaTb 
My3blKy M BMAeo, TO >KAaTb Ka>KAOMy M3 hmx 
npMAeTCfl AO/iro. 

CoBceM Apyroe Ae/io — DSL. B npeMMyne- 
CTBaxyTaKoro cnoco6a noAK/uoneHM/i — 
CB060AHblM Te/iec|DOH M BbICOKa/l CKOpOCTb co- 
eAMHeHM/i. OAHaKO HeAOCTaTKOB y 3tom Tex- 
ho/iotmm TO>Ke xBaTaeT. ripe>KAe Bcero — sto 
ee Ma/ia/i pacnpocTpaHeHHocTb, noaTOMy Aa- 
/ieKO He b k3)kaom ropoAe mo>kho BOcno/ib30- 
BaTbc/i 3tom a/ibTepHaTMBoPi CTapoMy Ao6poMy 
aHa/ioroBOMy MOAeMy. OAHaKO CMTyaAM/i Me- 
H5ieTC51 K ZiyHLUeMy, M npaKTMHeCKM Ka>KAblM 
AeHb npMXOA/lT HOBOCTM M3 pa3HblX TOpOAOB 0 
TOM, HTO TOT M/IM MHOM np0B3MA0p H3HMHaeT 
npeAOCTaB/i/iTb AOCTyn b 1/lHTepHeT no DSL. 
To/ibKO He cpa3y m He Be3Ae, noTOMy hto or- 
paHMHeHMe no A-n^He noc/ieAHePi mm/im — 
n/iTb KM/iOMeTpoB — Bee ene He npeoAO/ieHO. 
■ ■ ■ Mvixau/i IlapaMOHOB 
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BbiflejieHHaR jimhma 

BbIXOA B CBeT 

Hto MO>KeT 6bUb npome, neM Kynmb ceTeBOM aflamep v\ npoTBHyTb iiJHyp 
AO KBapTupbi coceAa? Mo>kho 6yAeT nrpaTb b ceieBbie nrpbi, o6MeHMBaTb- 
cb cfiaM/iaMM m coBMecTHo ncnoBb30BaibTaKne pecypcbi, KaK npuHTepbi, 
CKaHepbi n MOAeMbi. C/ieAyiomuPi mar — noAK/noneHne eme HecKO/ibKi/ix 
no/ib30BaTe/ieM. 3aTeM HacTynaeT BpeMB noAK/nonaTbCB k MmepHeTy. 


riepebie uiarM 

flOMaWHMe CeTM 06-beAHHflK)T HeCKO/1 bKO 
KOMnbfOTepoB, pacno/ioweHHbix b oahom 
AOMe. Ho hto ec/in non™ Aa/ibwe? I/I cno/i b- 

30BaTb MOAeMbi nOAK/lK)HeHM51 K klHTep- 
Heiy npn Ha/inni/in AOMawHen ceTi/i, KOHen- 
HO, MO>KHO. ripMHeM C IIOMOlAbK) KOMnOHeHTa 
Internet Connection Sharing oahum coeAn- 
HeHneM MoryT no/ib30BaTbC5i HecKO/i bKO 
ne/iOBeK. OAHaKO npn cyiAecTByioiAnx cko- 
pocrax MOAeMHon CB5I3H TaKoe peiueHne Ha 
caMOM Aene He 53 B/i53eTC53 jiynwnM. llpocMaT- 
pMBaib caMTbi b TeKCTOBOM cfiopMaTe M CKa- 
HMBaTb, b o6iAeM-TO, He6o/ibwne c|Dan/ibi b 
TeneHMe HecKO/ibKnx AHen He oneHb npnaT- 
HO. npn COBMeCTHOM HCn0/lb30BaHHH MO- 
AeMHOTO COeAMHeHMfl CKOpOCTb, KOTOpafl H 
TaK b caMOM jiynweM c/iynae peAKO kotas 
npeBbiiuaeT 33 K6 mt/c, yMeHbwnTCfl npo- 
nopuMOHa/ibHO KO/innecTBy no/ib30BaTejien. 
He oneHb xopowaa skohomha. 


Topa3AO JiynwnM BapnaHTOM 53 B/i5ieTC53 
noAK/ifoneHMe AOMawHen cem k klHTepHeiy 
no BbiAe/ieHHOMy KaHa/iy. fl/ia 3Toro b nep- 
Byio onepeAb Heo6xoAHM npoBaMAep. Ec/in 
Bbi >KMBeTe b KpynHOM ropoAe, ziynwe Bcero 
Bbi6MpaTb npoBanAepa, pacno/io>KeHHoro b 
BaiueM paPioHe. 0co6eHHo 3 to aKTya/ibHo, ec- 
jih KO/iMHecTBO no/ib30BaTe/ien AOMamHen 
cem HeBe/iMKO. Ec/in KO/innecTBO no/ib30Ba- 
Te/ien cocraB/ifleT MeHee 10 ne/iOBeK, npoBan- 
Aep, CKopee Bcero, He CTaHeT CB5i3biBaTbC5i c 
npoT5irMBaHMeM Ka6e/i53 nepe3 Becb panoH, 
nocKO/ibKy 3 to eMy 6yAeT npodo HeBbiroAHO. 
06biHHO npoBaMAepbi npoc/iT o6paTHBweroai 
k hum ne/iOBeKa HaMTM Apymx no^b30Baie- 
jien, KOTopbie nmuyT 3a/iBKH Ha noAK/noneHne, 
n HaHMHaKDT pa6oTbi mribKO noc/ie Toro, KaK 
KO/iMHecTBO TaKMx no/ib30BaTe/ien AOCTMraeT 
xoT^i 6bi 10-15 ne/iOBeK. 

llepeA TeM KaK CAe/iaTb cro/ib OTBeTCTBeH- 
HbiM Bbi 6 op, Heo 6 xoAMMO npoBecrn He 6 o/ib- 


moe Mcc/ieAOBaHMe. Y 3 HanTe, kto H 3 hhx pac- 
no/io/KeH 6 /in>Ke Bcero k BaiueMy AOMy, ecTb 
/in b BaiueM panoHe Apyrne AOMa, noAK/iio- 
neHHbie k MHTepHeTy, KaKi/ie npoBanAepbi 
noAK/nonn/in 3 tm AOMa. l/lcno/ib 3 ynTe CBOHX 
Apy 3 en, 3 H 3 KOMbix n coceAen nnx noncKa mh- 
c|DopMaAMM. llpaBMUbHbm Bbi 6 op npoBaPiAepa 
n 03 B 0 /lMT BaM C 3 K 0 H 0 MHTb HeAe/in, Mec/iAbi H 
Aawe, bo 3 mo>kho, roAbi. l/l 3 BecTHbi c/iyHan, 

KorAa npoBaMAep o6eiAa/i HanaTb noAK/ifone- 
Hne noc/ie toto, KaK Ha6epera 60/iee Aec/iTH 
>Ke/iaioiAMx, OAHaKO no npomecTBnn Asyx ueT 
3TM o6eLAaHM51 TaK n He BOn/lOTI/l/lMCb, HeCMOT- 
pa Ha to, hto Tpe6yeMoe KO/innecTBO noub30- 
BaTe/ien 6bmo Ha6paH0. /lynme Bcero, ecuM 
npoBaMAep caM npoflBjiaeT mv\u,v\aTV\B\/ . 

B 3 tom c/iynae BaM, no KpaMHen Mepe, He 
npMAeTca AOJiro >KAaTb. 

Ecum KO/innecTBO nojib 30 BaTejiePi Bam en 
AOMamHen ceTM HeBe/inKO, He paccTpaMBaPi- 
Tecb. npoBaMAepa 3 to, no 6 o/ibmoMy cne- » 
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» jy, HeBawHo. Oh, cKopee Bcero, Bee paBHo op- 
raHM3yeT HOByK) ceTb. Mcno/ib3yeMoe b ao- 
MaiuHi/ix ceTax o6opyAOBaHne peAKO KorAa 
noAAep>KMBaeT AePicTBMTe/ibHo BbicoKMe cko- 
podM nepeAaHM AanHbix, m nosTOMy npoBaPi- 
Aepy b jik) 6 om c/iynae npMAeTCfl ycraHOBMTb 
HOBbie ceieBbie ycrpoPicTBa m, bo 3 mo>kho, 
CMeHMTb Ka6e/ib. K TOMy >Ke npoBaMAepy Hyw- 
Hbl B03M0>KH0CTM paCLUMpeHMfl, a f\J\H 3T0r0 
Tpe6yfOTC51 KOHAeHTpaTOpbl C 6o/lbLUMM KO/1M- 
necTBOM nopTOB. TaK hto He c/ieAyeT HaAeaTb- 
ca, hto npoBaMAep ncno/ib3yeT to, hto y Bac 
y>Ke ecTb, m 6/iaroAapfl 3TOMy CTOMMOCTb noA- 


KJHOHeHMfl CHM 3 MTC 51 . XOTfl M OTMeTaTb TaKyfO 
B03M0>KH0CTb To>Ke He c/ieAyeT. 

CiieAyiouiMM 3Tan 

1/lTaK, npoBaMAep HaPiAeH, Tpe6yeMoe kojim- 
necTBO no^b30BaTe/ieM co6paHo. Tenepb Ha- 
CTynaeT caMbiPi Tflwe/ibiPi m MyHMTe/ibHbiPi ne- 
Pmoa — nepnoA owMAaHMfl. ripomiaAKa ceTM 
3aHMMaeT mhoto BpeMeHM, oco6eHHo ec/iM 
Barn aom — nepBaa /lacroHKa b panoHe. 
BpeMfl noAK/iK)HeHM5i AOMa k I/I HTepHeTy 
o6biHHo BapbnpyeTC5i ot HecKO/ibKMx HeAe/ib, 
ec/iM Ka6e/ib y>Ke npoTAHyT ao coceAHero ao- 


Ma, ao HecKO/ibKMx Mec^peB, a to m roAa, ec- 
jim Ka 6 e/ib npnxoAMTCfl TflHyTb M 3 Aa/ieKa. Oa- 
HaKO paHO mjim no 3 AHO HacTyni/iT AOHb, KorAa 
b BaiueM AOMe pa 3 AacTC*i Te/iec|DOHHbiM 3 bo- 
HOK M rO/lOC M 3 Tpy 6 KM nonpOCMT Bac Bbl- 
6 paTb TapMc|)HbiM n/iaH, coo 6 iAMTb MHcjDopMa- 
AMK) o CBoeM KOMnbfOTepe, 3 ano/iHMTb 
3 a 5 iBKy, 3 an/iaTMTb aBaHC m/im npocTO CKa- 
>KeT, hto Bam aom noAK/ifoneH k CeTM. 

Tenepb Bee 33 bmcmt ot CMTyauMM. Ec/im 
o6opyAOBaHMe BawePi AOMawHePi ceTM HeycT- 
paMBaeT npoBaPiAepa, y Bac HeT 3 tom ceTM 
M/1M Bbl K HeM He nOAK/lfOHeHbl, K BaM npMAyT » 


E 


no/ie3Hbie coBeTbi 


CipaxoBKa ot ouim6ok 

► BbidnpaPiTe npoBaPiAepa, pacno/io>KeHHoro 
6/iM>Ke Bcero k BaiueMy AOMy. 

► BHMMaTe/ibHO c/ieAMTe 3a TexHMKaMM bo Bpe- 
mh npoTnrMBaHMH Ka6e/m no KBapTMpe m Tpe- 
OyPiTe ycTpaHMTb /liodoPi HaHeceHHbiM yiuepd. 

► OTK/iiOHMTe b BIOS onuMM npo6y>KAeHMH no 
cnrHa/iy ceTM (Wake on LAN) n no codbiTMHM 
ynpaB/ieHkm nnTaHneM (PME), ec/iM ohm TaM 
ecTb. Ec/im Bbi 3Toro He CAe/iaeTe, Baiu kom- 
nbioTep 6yAeT BK/uonaTbcn caMOCTonTe/ibHo b 
/ uo6oe Bpeivm aha m hohm. 

► BHMMaTe/ibHO HMTaPiTe aKT npneMKM padoT. 

► OneHb BHMMaTe/ibHO HMTaPiTe AoroBop c 
npoBaMAepoM. 

► fl/in Hana/ia BbidnpaPrre He caMbiPi AoporoPi 
TapMc|)HbiM n/iaH, a 3aTeM KoppeKTnpyPiTe ero 

B COOTBeTCTBMM C pea/1 bHbl MM nOTpedHOCTHMM. 

► HMKorAa He 3a6biBaPiTe o TpacJjMKe. kl3Be- 
CTHbi c/iynan, KorAa ouia/ieBiuMe ot poaoctm 
no/ib30BaTe/iM b nepBbie Asa aha paOoTbi 
CKaHMBa/lM M3 MHTepHeTa HeCKO/lbKO cj) M/l b- 
mob o6T>eMOM oko/ 10 2 rOaPiT, a noTOM n/ia- 
tm/im no $0,2 3a Ka>KAbiPi MeradaPiT CBepx 


nepBbix 400. npoBaPiAep ocTaHeTcn r/iyx k 
B aiilMM yTBep/KAeHMHM 0 TOM, HTO «3T0 Bbl- 
iu/io c/iynaMH0». EMy BeAb Tone npnxoAMTcn 
n/iaTMTb 3a stot Tpa4)MK. 

► Pery/inpHO npoBepnPiTe CTaTMCTMKy cneTa. 

► OTK/llOHMTe nOKa3 KapTMHOK Ha MHTepHeT- 
caPiTax (cHMMMTe ra/iOHKy c nyHKTa «Show Pic- 
ture» b MeHio internet Options -> Advanced»). 
3 tO n03B0/IMT BaM C3K0H0MMTb OHeHb MHOrO 
AeHer Ha Tpact)MKe. Bo/ibuian nacTb Ka ptmhok 
b klHTepHeTe — sto peK/iaMHbie OaHHepbi, ko- 
Topbie He oneHb MHTepecHbi a/ih npocMOTpa. 
Ho, pa3yMeeTcn, sto ao/io BKyca. 

► Bocno/ib3yPiTecb nporpaMMoPi A-nn 6/iokm- 
PObkm peK/iaMbi (Ad Killer, AdsGone, Banner- 
AdFilter, n t. n.). Ohm TaK>ne 6/iOKMpyiOT noKa3 
OaHHepOB, 3K0H0MH BaM Tpa(J)MK. 

► 06n3aTe/ibHO ycTaHOBMTe Ha cboPi KOMnbio- 
Tep XOPOUJMM aHTMBMpyC. 

► 06fl3aTe/ibHO Mcno/ib3yPiTe firewall. IIomhm- 
Te, HTO KaK TO/lbKO Bbl BOTKHy/lM Ka6e/ib B 
CBoPi ceTeBoPi aAanTep, Baiu KOMnbiOTep nepe- 
CTa/i ObiTb neM-TO o6oco6/ieHHbiM m CTa/i nac- 


Tbio Oioda/ibHoPi ceTM. A sto 03HanaeT 6o/ib- 
luyio yn3BMM0CTb, HeM paHbLue. 

► BeperMTe CBoPi IP-aApec KaK 3 eHMuy OKa. 
He pacKpbiBaPiTe ero KOMy nona/io. Baiu IP- 
aApec, CKopee Bcero, 6yp,ej nocTOHHHbiM, m 
3T0 OTKpoeT 3/10yMbllU/ieHHMKaM ropa3AO 
Oo/ibiuMe bo3mo>khoctm Rnn B3/iOMa Baiuero 
KOMnbioTepa. 

► YOeAMTecb b OTcyTCTBMM npeAOCTaB/ine- 
Mbix b o 6 iuee no/ib30BaHMe (shared) pecyp- 
cob Ha BaiueM KOMnbiOTepe. Jlyniue Bcero 
Boodiue yAa/iMTe KOMnoHeHT «File and Printer 
Sharing». Ec/im Bbi Bee >Ke xoTMTe npeAO- 
CTaB/iHTb pecypcbi b o 6 iuee no/ib30BaHMe, 
OTKpoPiTe mx TO/ibKO A-nfl HTeHMn, a eiue /iyn- 
lue ycTaHOBMTe napo/ib A-nn AOCTyna n Aa- 
BaPiTe ero TeM, KOMy Bbi AOBepneTe. 

► CBH 3 biBaPiTecb c npoBaPiAepoM, ec/iM y 
Bac B03HMKHyT /uo 6 bie npod/ieMbi npM ao- 
CTyne k MHTepHeTy. ripoBaPiAep MMeeT ne- 
peA BaMM HeKOTopbie o6n3aTe/ibCTBa (no- 
APodHee cm. aotobop), OAHaKO He /imluhmm 
6 yAeT HanoMHMTb eMy 06 stom. 
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NTERNET noflK/iiOHeHMe 



Tenepb TaKiie MOfleMbi yme MCTopnq. Mew Ay t©m ohm c/iywHmi 
jiioflHM eepoH m npaeAOM. Tenepb we see Mbi Menraeivi o 
BbiAeneHHOM jimhmm 


‘ i u - npti^hj»r« -W kki-u t4«Tll(T»p*j>pr* *h AP f rhK f-Kr Mh rit*l *t N*.>ost11 InViri-l t 

am- p<u ipt r4>mi iff*; > ^ 



BbiOnpan npoBanflepa, y3HaMTe o HeM Kan mo>kho 60/ibme. 

B 3tom BaM MO>neT noMOHb HHTepneT, r&e coOpaHO orpoMHoe 
KO/lMHeCTBO MH(J>OpMaUMM 


» HeCKO/lbKO He/10BeK, KOTOpbie npOT51HyT K Ba- 
meMy KOMnbfOTepy Ka6e/ib ot pacnpefle/iM- 
Te/ibHoro nmKa b KopMAope. Bot 3Aecb m 
H aHHeTC5i caMoe MmepecHoe. 06biHHo stot 
K a6e/ib npodo npoTamBaeToi, to eerb 6poca- 
eTCfl np^MO Ha no/i nocpeAM KopMAopa, m 
necTb y6npaTb ero noA n/iMHTyc, noA no/i mjim 
xota 6bi KyAa-Hn6yAb AOCTaeTCfl BaM. B HeKO- 
Topbix cnynaflx npoBaMAepbi npeAOcraBjifliOT 
cnepMa/ibHyio n/iaTHyio yc/iyry, MMeHyeMyio 
«npoK^aAKa Ka6e/ifl» (cKpbiTaa mjim OTKpbi- 
Taa). OTKpbuafl npoK/iaAKa Ka6e/ifl 03HanaeT, 
hto ero 6poc5iT He nocpeAM no/ia, a npoTflHyT 
BAO/ib CTeHbi m, bo3modkho, npM6bfOT napoPi 
TB03AMK0B. CKpbuajR npoK/iaAKa Ka6e/ifl 03Ha- 
naeT, hto y Bac b KBapTMpe OTAepyT n/iMHTyc m 
npoTanaT Ka6e/ib noA hmm, ec/iM TaKaa B03- 
M0>KH0CTb MMeera. 3Aecb caMoe maBHoe, 
HT06bl npM 3T0M He COKpyLUM/lM Bee HaXOA^- 
lAMecfl no6/iM30CTM xpynKMe m 6bKDLAMecfl 
npeAMeTbi m n/iMHTyc npM6M/iM o6paTHO (npM- 
HeM MMeHHO TOM CTOpOHOM, KOTOpOM Hy>KHO). 

Earn npoBaMAep He 0Ka3bmaeT TaxoPi yc/iy- 
vv\, to, CKopee Bcero, pa6oTHMKM MoryT noMOHb 
BaM, CTOMT TO/lbKO nonpOCMTb, npMHeM TaKOM 
BapnaHT MoweT o6oMTMCb BaM Aa>Ke AeweB/ie. 
BnponeM, ohm MoryT npeA/io>KMTb CAe/iaTb Bee 
«6e3 6yMa>KeK», Aawe ec/iM AaHHaa yc/iyra 
OKa3biBaeTC5i npoBaMAepoM. B stom c/iynae Ha 
TaKMe npeA/io>KeHM5i jiynwe He cor/iawaTbCfl, 
nocKO/ibKy o6biHHO npeAOcraBjifleTCfl vapanim 
Ha npoK/iaAKy Ka6e/ifl no KBapTMpe, m npM B03- 
HMKHOBeHMM y Bac npeTeH3MM npoBaMAep mo- 
>KeT npMc/iaTb k BaM jifOAeM a/ia ycrpaHeHMA 
HeAOCTaTKOB npoK^aAKM. 

Ec/IM 3T0 B03M0>KH0, nonpOCMTe TeXHMKOB 
He TflHyTb Ka6e/ib npjiMO k KOMnbfOTepy, a yc- 
T3H0BMTb pflAOM C KOMnblOTepOM po3eTKy, Ky- 
Aa Bbi 6yAeTe noAK/nonaTb e^e oamh Ka6e/ib 
no Mepe Heo6xoAMMOCTM. 3 to no3BO/iMT BaM 
C(DM3MHeCKM OTKJIKDHaTb CBOM KOMnbKDTep OT 


ceTM m 1/lHTepHeTa, o6/ierHMT nepecTaHOBKy 
KOMnbfOTepa m BOo6iAe npMAacT KOMHaTe 60- 
jiee acTeTMHHbiM bma. l1oc/ie 3aBepweHMji 
npoK/iaAKM Ka6e/in BaM, CKopee Bcero, npeA- 
jiODKaT noAnMcaTb aKT npneMKM Bbino/iHeHHbix 
pa6oT. BHMMaTe/ibHO HMTaMTe to, hto noAnM- 
cbiBaeTe, MHane b KOHue kohaob BaM MO>KeT 
npMMTM aCTpOHOMMHeCKMM CHeT 3a pa60Tbl, 
o KOTopbix Bbi Aa>Ke He c/ibiiua/iM. 

noc/ie toto KaK Bam KOMnbKDTep noAK/iio- 
hm/im k ceTM c|)M3MHecKM, BaM noTpe6yeTC5i co- 
3AaTb m HacTpoMTb coeAMHeHMe c 1/lHTepHe- 
tom. fl/ia 3Toro HaBepHAKa noHaAo6flTcn mma 
no/ib30BaTe/ifl m napo/ib, KOTOpbie Bbi MO>KeTe 
no/iyHMTby npoBaMAepa. Ec/im BaM npeAOCTa- 
B5IT B03M0>KH0CTb Bbl6opa MMeHM n0/lb30BaTe- 
Jlfl M, COOTBeTCTBeHHO, aApeca 3JieKTpOHHOM 
noHTbi, He HaAO npMAyMbiBaTb HMHero c/imw- 
kom c/io>KHoro. CKopee Bcero, Bbi 6yAeTe 
no/ib30BaTbca 3 tmm aApecoM mhoto zieT, a A-na 
toto HTo6bi CMeHMTb aApec, b 6o/ibiuMHCTBe 
c/iynaeB noTpe6yeTCfl n/iaTMTb Aono/iHMTe/ib- 
Hbie AeHbrM. He npone jim cpa3y Bbi6paTb 
npocTOM m yAo6oHMTaeMbm aApec? 

3 a HTO M CKO/IbKO niiaTMTb 

lloc^e Bbi6opa mmchm no^b30BaTe^5i HacTaHeT 
caMoe MHTepecHoe — Bbi6op TapMc|DHoro n/ia- 
Ha. CeroAHn npaKTMHecKM Bee b3mm3iot n/iaTy 
3a Tpac|3MK. H p,nf\ onpeAe/ieHMfl TapMc(DHoro 
n^aHa BaM noHaAo6MTC5i KaK mo>kho TOHHee 
oueHMTb o6-beM TpacfiMKa, KOTopbm BaM noTpe- 
6yeTC5i. 06biHHO npoBaMAepbi B3MMaK)T HeKyio 
cfiMKCMpoBaHHyK) a6oHeHTCKyio n^aTy 3a onpe- 
Ae/ieHHbm 06-beM TpacjDMKa (HanpMMep, $30 b 
M ecflu 3a 200 M6aMT TpacjDMKa), a Becb TpacjDMK, 
npeBbiiuaioiAMM stot 06-beM, onjiaHMBaeTcn no- 
Mera6aMTHO (HanpMMep, $0,20 3a 1 M6aMT). 
npMHeM neM Bbiiue a6oHeHTCKan n^aTa, TeM hm- 
>Ke CTOMMOCTb npeBblLUeHM51. TaK HTO A-nfl 3KO- 
HOMMM CpeACTB DKe^aTe^bHO TOHHO OpeHMTb 


CBOM nOTpe6HOCTM. CMeHMTb TapM(J)HblM n^aH 
Hec/io>KHo, m pj\n Hana/ia modkho nopeKOMeH- 
AOBaTb Bbi6paTb He caMbm AoporocT05UAMM Ba- 
pMaHT. B KOHpe kohaob, ec/iM Bbi He 6yAeTe 
CKaHMBaTb M3 1/lHTepHeTa c)DM/lbMbl, My3blKy M 
nporpaMMbi b orpoMHbix KO/iMHecTBax, a orpa- 
HMHMTeCb npOCMOTpOM CaMTOB, o6iAeHMeM B 
HaTaX M MCnO/lb30BaHMeM 3/ieKTpOHHOM nOHTbl, 
06-beM TpacjDMKa 6yAeT He oneHb 6o/ibwoM. 

06biHHO npoBaMAepbi npeAOCTaB/i5iKDT cbo- 
mm no/ib30BaTe/iflM co6cTBeHHbm FTP-cepBep, 

Ha KOTOpOM Bbl/lODKeHO OTpOMHOe KO/lMHeCTBO 
no/ie3Hbix BeiAeM, BK/Hona^i My3biKy, c)dm/i bMbi, 
m rpbi m t. a- EcTecTBeHHO, n/iaTa 3a no^b30Ba- 
HMe T3KMM CepBepOM MMHMMa/lbHa M/1M B006- 
u\e He 6yAeT B3MMaTbC5i. HeKOTopbie 6o^ee 
npoABMHyTbie npoBaMAepbi opraHM30BbiBaiOT 
m Aono^HMTe^bHbie 6ecn/iaTHbie yc^yrM, 

BK/IKDHafl OpraHM3aUMKD MrpOBbIX CepBepOB, 
TpaHCJi5mMKD paAMO- m Te/ienporpaMM, co3Aa- 
HMe naT-cepBepoB m MHoroe APyroe. 

XoT5i BbiAe^eHHan nmm m MMeeT npeMMy- 
necTBa no cpaBHeHMio c moacmom, Ha HeM 
TaKDKe MoryT c/iynaTbcn o6pbiBbi cba3m, npM- 
neM MHorAa ohm MoryT A-nMTbcn ao HecKO/ibKMx 
AHeM. Xopoiuo, ec/iM CBA3b pa3pbiBaera M3-3a 
nepe3arpy3KM cepBepa. Ho ec/iM npoMcxoAMT 
o6pblB Ha J1MHMM, BOCCTaHOB/ieHMe COeAMHe- 
HM5I 33MMCT HeMa/lO BpeMeHM. ll03T0My, ec/iM 
Bbi Mcno/ib3yeTe 1/lHTepHeT p,nn pa6oTbi, He Bbi- 
6pacbiBaMTe cbom CTapbm MOAeM. Oh BaM eu\e 
MODKeT npMroAMTbC5i b TpyAHyio MMHyTy. BeAb 
npoBaMAep He o6fl3aH KOMneHCMpoBaTb BaM 
ynep6, noHeceHHbm M3-3a o6pbiBa CB5I3M. 
06biHHo 3 to Aa>Ke yKa3biBaeTC5i b AoroBope. 

Hto 6 yAeT nocne 

lloc^e Toro KaK Baiua ceTb OKa>KeTcn noAK^nio- 
neHHOM k klHTepHeiy, nepeA BaMM OTKpoeTC^ 

MHODKecTBO B03M0>KH0CTeM. l/lrpbi, o6iAeHMe, 
pa6oTa... Bee 3 to CTaHeT b mmjijimoh pa3 npo- » 
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OflHO M3 npe- 
MMymecTB 
BbiAe/ieHHOM 
/1MHMM — 
CKopocTb ne- 
peAaHM A3H- 
HblX. Ho He 
3a6biBaMTe, 
HTO 3a Ka>K- 
Abiii Mera- 
6aMT npMAeT- 
cb n/iaTMTb 


l BO MC TBa lOKa 1 bH bl M ^HCK (<_ : ) “ I f lia 



IIommmo APyrnx npe- 
MMyiuecTB, 4>opMaT 
NTFS no3BO/i5ieT Bbi- 
Renmb AMCKOBbie 
KBOTbl fl/lfl pa3JlMH- 
Hbix no/ibsoBare/ieM 
KOMnbioTepa 


» me, ec/iM Bbi noAK/ifonmecb k l/lmepHeTy no 
Bblfle/ieHHOM J1MHMH. E CJ1M flO 3T0r0 Bbl no/ib30- 
Ba/lMCb TO/lbKO MOfleMOM, CKOpOCTb coeflMHe- 
HHfl npi/151TH0 yflMBMT BSC. A BaiUM AOMaiUHMe 
HaKOHeu-TO CMoryT BAOBO/ib HaroBopmbCfl no 
Te^ecjDOHy. CeroAH/i pacxoAbi Ha pa6oTy no Bbi- 
Ae/ieHHoPi jiMHMM Bno/iHe conocraBHMbi c pac- 
xoasmm Ha MOAeM, a noAK/uoneHne ctomt Bcero 
b no^Topa-ABa pa3a Aopowe xopoiuero moia- 
Horo MOAeMa. 0 KanecTBe >Ke cb/i3h 3Aecb n 
roBopmb Henero. TaK hto Bbi6op ohobmagh. 

Ec/in Bbi 6yAeie nocroflHHO no/ib30BaTbc/i 
1/lHTepHeTOM, noAyMaPiTe o tom, HTo6bi CMe- 
Hmb onepauMOHHyio cncreMy. Oan/iOBa/i cn- 
cieMa FAT32, npnMeH/ieMafl b Windows 
98/Me, a mhotab h b Windows 2000, He o6ec- 
neHMBaeT no/iHoro KOHTpo/ia HaA AOdynoM k 
c|Dan/iaM n pecypcaM Baiuero KOMnbioTepa. 
UNIX, Linux, Windows NT n/w Windows 2000 
(c cJ/aPi/iOBon CMdeMOM NTFS) o6ecnenaT 
3HaHme/ibH0 6o/iee BbicoKnn ypoBeHb 3aiAH- 


Tbi Bauiero KOMnbioTepa ot B3/iOMa n BHpy- 
cob. A npaBM/ibHa/i HacrponKa onijnPi Aocry- 
na n 6e3onacHOCTM 3 au\v\jv\j Bam KOMnbiOTep 
Ha 99,99%. llpaBAa, Rj\n 3Toro y>Ke Tpe6yiOT- 
C53 cneuna/ibHbie 3HaHH/i. 

flBa>KAbi noAyMaMTe, npe>KAe neM Bbi3bi- 
BaTb p,j\s\ 3tom ue/iM «TexHHHecKoro cneuna- 
/incTa» npoBaMAepa. Bo-nepBbix, 3Ta yc/iyra, 
CKopee Bcero, 6yAeT n/iaTHoPi. Bo-BTopbix, 

HeT yBepeHHOCTM, hto cneAna/incT AePicTBH- 
Te/ibHo 6yAeT 06/iaAaTb aoct3tohhom KBa/in- 
c|3MKauMeM pnn Toro, HTo6bi 3aKpbiTb Bee nop- 
Tbi, KpoMe ncno/ib3yeMbix, n no/iHOCTbio 
pemaMeHTMpoBaTb AOCTyn Bauiero KOMnbioTe- 
pa k CeTi/i. TaKMe cneAna/incTbi BCTpenaiOTai 
He oneHb Hacro n o6biHHo pa6oTaiOT He y 
npoBaMAepoB, a b APyrnx MecTax. HeM Kpyn- 
Hee npoBanAep, TeM ziynwe pa6oTaioiAne y 
Hero cneuna^ncTbi, ho 3to He 3HannT, hto 
OHM AGMCTBHTe/lbHO 6yAyT B03MTbC5l c HaCT- 
ponKaMM A/ifl o6ecneHeHM5i 3aiAHTbi Baiuero 


KOMnbioTepa. 06biHHO nepeneHb yc/iyr cne- 
Ana/incTOB n pacijeHOK npnBOAHTC/i b 
npanc-zincTe. I/I huc/io 3thx yc/iyr o6biHHO 
orpaHMHMBaeTCfl ycTaHOBKon onepaunoHHon 
cncreMbi, aHTMBnpycoB, firewall n pa3/inHHbix 
nporpaMM. TaK hto Bbi3biBanTe cneuna/incTa 
TO/ibKO b tom c/iynae, KorAa Bbi He b coctoa- 
hhh cnpaBMTbc/i c Tpe6yeMon 3aAanen caMn. 

V\ 06fl3aTe/lbH0 yTOHHMTe CTOMMOCTb Bbl30Ba 
n KO/innecTBO HopMO-nacoB, KOTopbie noTpe- 
6yiOTC5i cneuna/incTy f\nn Bbino/iHeHn/i Tpe6y- 
eMon pa6oTbi. B npoTMBHOM c/iynae cneT mo- 
>KeT Bac Henpn/iTHO yAMBMTb. 

I/I noMHMTe: AOCTyn b 1/lHTepHeT npeAO- 
CTaBu/ieTC/i BaM npoBanAepoM. TaK hto ec/in y 
Bac B03HHKHyT KaKne-Hn6yAb npo6/ieMbi — 
CMe/io 3BOHMTe b c/iy>K6y TexHnnecKon noA- 
Aep>KKn. lloMoraTb BaM pemaTb npo6/ieMbi — 
pa6oTa coTpyAHMKOB stom c/iy>K6bi, npnneM 
KOHcy/ibTaunn no Te/iec|30Hy ohh ao/okhm OKa- 
3biBaTb 6ecn/iaTH0. ■ ■ ■ MaTBeu IleTpeHKO 



ripaBHAa 6e3onacHOCTn 


llpeAecTM m onacHOCTM nocio^HHoro coeAnHeHMn 


npH paOoTe b MHTepHeTe c/ieAyeT co6/uoAaTb 
OCTOpO>KHOCTb. He 3a6blBaPiTe, HTO KaK TO/lbKO 
k BaiueMy KOMnbiOTepy noAK/uonaeTcn ceTeBoPi 
Ka6e/ib, oh nepecTaeT ObiTb He3aBMcmvioM eAM- 
HMuePi, a CTaHOBMTcn nacTbio r/io6a/ibHoPi ceTM. 
A 3to 03HanaeT yn3BMM0CTb. klHTepHeT kmlumt 
>K e/iaiomnMM no>KMBMTbcn 3a Hy>KoPi cneT m 
npOCTO /lK)6HTe/lHMM nopa3B/ieHbCH, B3/iaMbl- 
Ban ny>KMe KOMnbiOTepbi. 06n3aTe/ibHO mc- 
no/ib3yeTe caMbie noc/ieAHMe cpeACTBa 6e30- 
nacHOCTM, ecuM Bbi xoTb HeMHoro L/eHMTe 
MHCt)OpMaUMIO, XpaHHlAyiOCH Ha BameiVI KOM- 
nbioTepe. BHMMaTe/ibHo c/ieAMTe 3a CTaTMCTM- 
kom coeAMHeHMPi m HeMeA/ieHHO onoBemauTe 
npoBaPiAepa, ec/in yBHAMTe, hto Ha Baiu cneT 


3anncaH «/imuHMPi» Tpac|)MK. 3to MO>neT 03Ha- 
HaTb, HTO KTO-TO M3 BaiUMX COCeAeM no UOKa/lb- 
hom ceTM y3Ha/i Baiu napo/ib m peiuM/i cskoho- 
MMTb coOcTBeHHbie AaHbrM. B 3T0M c/iynae 
HeoOxoAMMO HeMeA/ieHHO CMeHMTb napo/ib m 
npMHHTb Mepbi a/ih ero 3amnTbi. Mo>KeT ObiTb, 
Aa>ne ctomt ero 3anoMHMTb, a He coxpaHHTb 
aBTOMaTMnecKM. BepHyrb AenbrM m/im BbmBMTb 
3/ioyMbiiu/ieHHMKa no/iynMTcn bpha uh, ho 3a- 
lAMTMTbcn ot Aa/ibHeMiuero Mcno/ib30BaHMH Ba- 
iuero ziorMHa Bbi Bno/iHe CMO>KeTe. 
noc/ie noAK/uoneHMH k npoBaPiAepy Baiua ao- 
MaiuHHH ceTb nepecTaHeT ObiTb hmcto BaiuePi 
AOMaiuHePi ceTbio, a, CKopee Bcero, 6yp,ei 
OOteAMHeHa C A PyrMMM AOMaiUHMMM CeTHMM, 


noAK/uoneHHbiMM k TOMy >Ke npoBaMAapy- 
B CBH3M C 3TMM MMeeT CMblC/1 3a6/10KMpOBaTb 
AOCTyn k pecypcaM Baiuero KOMnbioTepa. 

BeAb oaho Ae/io, KorAa BauiMM npMHTepoM 
no/ib3yeTcn c Baiuero pa3peiueHMH Baiu co- 
ceA, a APyroe Ae/io, KorAa mm no/ib3yeTcn 
KaKOM-HM6yAb AflAfl M3 coceAHero paPioHa, ko- 
TopoMy npMiu/io b ro/iOBy «HeMHoro noiuyTMTb» 
m pacnenaTaTb Ha BaiueM KOMnbiOTepe no/i- 
HbiPi TeKCT cf>aPi/ia win386.swp. 3aKpoPiTe ao- 
CTyn k o6iahm (shared) pecypcaM m/im xoth 6bi 
3aiAHTMTe mx napo/ieM. Hm b KoeM c/iynae He 
OTKpbiBaPiTe hm oAHy M3 cbomx nanoK f\j in 3a- 
nMCM. 3TO n03B0/IMT /lK) 60 My LUyTHMKy HanMH- 
KaTb Baiu KOMnbiOTep BMpycaMM. 
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NTERNET AOCTyn b H h Te p h eT 



KaKTOJlbKO Ha 3ape pa3BMTMfl MHCjDOpMaLJMOHHbIX TeXHO/lOTHM flBa KOM- 
nbiOTepa 6b mu coeflMHeHbi npoBOflaMM, nbiT/iMBbie yMbi cra/iM MCKaTb 
cnoco6bi 3 tm caMbie npoBOfla pa3opBaTb. KoHeHHO, b Te BpeMeHa 3Ta 
i/iflea BocnpMHMMa/iacb mhothmm xax eme oamh cio>KeT fl/ia (jDaHTacniHe- 
CKoro paccKa3a, oflHaKO, Kax noKa3a/ia mctopma, TexHo/iomHecKMe pe- 
weHi/m, KOTopbie Mor/iM 6bi ocymecTBmb Meniy o 6ecnpoBOflHbix kom- 
MyHMKapM^ix, y>xe cymecTBOBa/iki... 


M cto pun 

o MexaHMHecKOM rmaHHHO 

B AeKa6pe 1940 rofla b aNiepmoHCKHM HauM- 
OHa^bHbm coBei M3o6peiaTe/ieM nocrynmio 
onncaHne cnoco6a opraHM3aunn noMexo3a- 
lAMmeHHOM paflMOCBfl3M, OCHOBaHHOrO Ha Me- 
TOfle nepecKOKa HacroTbi. ABTopbi M3o6peie- 
HM53 — aKTpMca XeflM /laMap (XeflBMr EBa 
Mapkifl Knc/iep) m KOMno3mop flwopAW Ah- 
Ten/ib — npeA/io>KM^M ncnojib30BaTb b Kane- 
CTBe OAHoro M3 3/ieMeHTOB nepeAafoiAero ycr- 


poPicTBa MOAMc(DMAMpoBaHHoe MexaHMHecKoe 
ni/iaHHHO. Ko/lMHeCTBO HaCTOT, Me>KAy KOTO- 
pblMM MOr npOMCXOAMTb nepeCKOK, COOTBeTCT- 
BOBa/io HMc/iy K/i a b mu — 88. kl3o6peieHne 
HaAO/iro no/iowmiM nc>A cyKHO, OAHaKO ao- 
noA/iMHHo M3BecTH0 , hto bo BpeMA Kapn6cKO- 
ro Kpn3nca aMepMKaHCKMe bomcio nojiynmiM 
b CBoe pacnop^DKeHi/ie noMexo3aiAMiAeHHbie 
ycTpoMCTBa, ncno/ib3yK)LAMe nepecKOK nacTO- 
Tbi. BecnpoBOAHoPi 6yM, Ha6/iiOAaeMbm b Ha- 
CTO^iAee BpeMfl, Hana/ioi b 90-x roAax npo- » 
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» wjioro BeKa. V\ ero npMHMHOM cra/io pacce- 
KpeHMBaHMe BoeHHbix TexHo/iori/iM 6ecnpo- 
BOAHOM CB/13M. 

HecMOTpa Ha to hto XeAM /laMap npo/KM/ia 
AOJiryfo >KM3Hb, ee pojib b CTaHOB/ieHMM 6ec- 
npoBOAHbix TexHo/iori/iM ao caMoro noc/ieA- 
Hero BpeMeHM 6bma HeoqeHeH hom. Bo/ib- 
lUMHCTBy no^b30Baie/ieM KOMnbfOTepoB OHa 
6bi/ia 3HaKOMa jiMLUb no M3o6pa>KeHMK) Ha 
3arpy30HH0M 3aciaBKe Corel Draw. Ee 3ac/iy- 
ri/i b Mkipe H-TexHO/iorMM 6bi jim OTMeneHbi 
TO/ibKO b 1997 roAy, KorAa aKTpnca 6bma 
npeAdaB^eHa k Harpa>KAeHMK) MeAa/ibfo He- 
ctm KoHrpecca. 

A caM MeTOA CKanxa nacTOTbi (Frequency 
Hopping Spread Spectrum — FHSS), abjiakd- 
LAMMCfl ceroAH5i oahmm m3 AByx cnoco6oB op- 
raHM3aqMM 6ecnpOBOAHOM CB513M, MCT0K3MM 
CBOMMM BOCXOAMT MMeHHO K TOMy caMOMy Me- 
xaHMHecKOMy nuaHMHO. 

CMiia h c/ia6ocTb 
paAMOKaHaaos 

CaMoe maBHoe npeMMymecTBO 6ecnpoBOA- 
Hbix paAMOceieM, 6/iaroAap/i KOTopoMy wMpo- 
Kono/iocHbie TexHO/iorMM nepeAaHM AaHHbix 
no6eAOHOCHO niecTByfOT ceroAHfl no BceMy 
MMpy, COCTOMT B TOM, HTO OTCyTCTBMe npOBO- 
AOB AaeT K/iueHTaM He TO/ibKO a/ibTepHaTMB- 
Hbie, He 3aBMC5UAMe ot xapaKTepMCTMK cpeAbi 
jimhmm CB513M, ho m o6ecneHMBaeT B o6meM 
c/iynae M3BecmyK) Mo6M/ibHOCTb. 

BapuaHTbi noAK-nfoneHMfl, tbkmm o6pa30M, 
mo>kho BecbMa yc/iOBHo pa3Ae^MTb Ha ABe 
rpynnbi — CTaqMOHapHbie m Mo6M/ibHbie. 

B nepBOM c/iynae Bee AOCTaTOHHO noH/iTHo: 
no/ib30BaTe/iK) Hy>KHO Bcero jiMWb npMo6pec- 
tm cooTBeTCTByfomee npueMHoe o6opyAOBa- 
HMe m aHTeHHy m HanpaBMTb noc/ieAHfOfo Ha 
aHTeHHy npoBaPiAepa. ripn 3tom peiueHMe 
B03HMKafoiAMx npo6/ieM m HenpM/iTHOCTeM, 
KaK npaBM/io, 6epeT Ha ce6/i cropoHa, npo- 
Aafomafl TpacjDMK. 

ripM Mo6M^bHOM noAK-nfoneHMM Ha nepBbm 
B3r^5iA npo6/ieM ao/dkho 6biTb MeHbwe, no- 
CKOJibKy opMeHTapufl npMHMMafomeM aHTeHHbi 


He Ba>KHa — AaHHbie nepeAafOTC/i ot oahom 
tohkm (aHTeHHa TMna «iUTbipb») no BceMy 
paAMycy AePicTBM/i. Ho b 3 tom-to m coctomt 

OCHOBHOM HeAOCTaTOK paAMOCeTeM — HM 3 - 
kmm ypoBeHb 6 e 3 onacHocTM. llepexBaT 6ec- 
npoBOAHoro Tpac|)MKa, KOTopbm npu Ha/iM- 
HMM o 6 opyAOBaHM 51 M COOTBeTCTByfOlAeM 
KBa/lMCjDMKaqMM OC060 TpyAHOM 33 A 3 HM He 
npeACTaB/meT, 6b \n hd/iobhom 6o/ibK) Bcex 
aAMMHMCTpaTopoB c caMoro Hana/ia cymecr- 
BOBaHMji 6ecnpoBOAHbix ceTePi. OAHaKO Ha 
nepBOM 3 Tane pa 3 BMTM/i 3 Ta npo6/ieMa He Ka- 
3a/iacb oco6eHHo cepbe3HoPi. 

Ee3onacHO 

MUM 6e3 onacHOCTM? 

XapaKTepHO, hto CMTyaqM/i c HM3KOM 6e30- 
nacHocTbfo paAMOceTePi Moma 6bi eme AO/iroe 
BpeM5i 0CTaBaTbC5i Hepa3peuieHHoPi. OAHaKO 
orpoMHbiM noTeHpMa/i 6ecnpoBOAHbix TexHO- 
jiotmm npMBe/i k CKaHKOo6pa3HOMy pocTy ko- 
/lMHecTBa wireless-KOMMyHMKaqMM. 

rionblTKM C03AaHMfl eAMHbIX peKOMeHAaqMM 
o6ecneneHM5i 6e3onacHOCTM npeAnpMHMMa- 
/lMCb m npeAnpMHMMaK)TC 5 i nocTOAHHO. Ha- 


npMMep, HexorAa pa3pa6oTaHHbm CTaHAapT 
IEEE 802. llx onpeAe/meT npoTOKO/i EAP (Ex- 
tensible Authentication Protocol), npM3BaH- 
HbiM o6ecneHMTb MexaHM3M ayTeHTMcjDMKaqMM 
ynacTHMKOB 6ecnpoBOAHbix coeAHHeHMM m 
MexaHM3M LUMcj/poBaHM/i WEP (Wire Equivalent 
Privacy). 06a 3tmx pemeHMa, k co>Ka/ieHMK), 

He OKa3a/iMCb yAaHHbiMM. So/iee toto, KOMna- 
HMM-nOCTaBlAMKM OHeHb HaCTO npM MHCTa/Ulfl- 
14MM o6opyAOBaHM5i He ycraHaB/iMBa/iM mmkpo- 
cxeMbi ujMc|3poBaHM5i, Aep>Ka mx «b KapMaHe». 

B HacTO^iAee BpeM^i kommtct IEEE bcagt 
pa3pa6oTKy CTaHAapTa 802. Hi, KOTopbm, no 
3aMbic/iy MAeo/ioroB wireless-ceTeM, ao/dkch 
peiuMTb Bee npo6/ieMbi. Ho noxa 3 tot ct3h- 
AapT HaXOAMTCfl B CT3AHM pa3pa60TKM, KOMna- 
hmm — npoBaMAepbi 6ecnpoBOAHbix ceTePi b 
OCHOBHOM Macce He pMCKyKDT npeAOCTaB^51Tb 
nojib30BaTe/iflM Mo6M^bHbie 6ecnpoBOAHbie 
coeAHHeHMM. TeM He MeHee CTaqMOHapHbm 
BapnaHT wireless-ceTePi ocraeToi BecbMa m 
B ecbMa npMB^eKaTe^bHbiM A-nfl iiJMpoKoro Kpy- 
ra no/ib30BaTe/ieM. n pM stom ocHOBHbiM cno- 
co6om o6ecneneHMfl 6e3onacHocTM, KaK npa- 
b M/ 10, AB/meTCfl HaAe>KAa onepaTopa Ha to, 
hto cpaBHMTe/ibHo y3KMM HanpaB^eHHbiM pa- 
AMOKaHa/i 3/ioyMbiiii/ieHHMKy o6Hapy>KMTb 6y- 
AeT AOBOJlbHO C/10)KH0. » 


f 


CklMMeTpiiHHblM flOCTyfl 


CnyTHMK b o6e CTopoHbi 


CMMMeTpMHHbIM CnyTHMKOBblM KSHa/l, KOTOpbIM 
o6ecnenMBaeT npoxo>KAeHMe Tpac|)MKa b o6e 
CTOpOHbl, — YAOBO/lbCTBMe He M3 AOUJeBblX. 

flawe ec/iM He yHMTbiBaTb 3aTpaTbi npoBaPiAe- 
pa Ha apeHAy cnyTHMKOBoro nepeAaTHMKa, a 
nocHMTaTb /lMLUb pacxoAbi Ha OKOHenHoe 060- 
pyAOBaHMe, to no/iynMTcn Bno/iHe Kpyman 
CyMMa B HeCKO/lbKO AOCHTKOB TbICHH AO/l/ia- 
poB. M Aa>ne ec/iM Bbi y>Ke KorAa-TO Mcno/ib- 
30Ba/iM o6opyAOBaHMe a^ ih acMMMeTpMHHoro 
AOCTyna, to, CKopee Bcero, BaM npMAeTcn ero 
MeHHTb. 3 to KacaeTcn KaK Tape/iKM, TaK m 
co6cTBeHHO Bcero o6opyAOBaHMH. 


KoMnaHMM, KOTopbie npeAOCTaB/miOT no/ib- 
30BaTe/mM noAoOHbie yc/iym, npoAatOT, KaK 
npaBM/10, no/iHbie npMeMonepeAaioiAMe 
KOMn/ieKTbl, b KOTopbie KpoMe aHTeHHbi 
BXOAMT CnyTHMKOBblM Ka6e/lbHblM MOAeM 
(mjim IP-TepMMHa/i c oOpaTHbiM KaHa/ioM). 
CxeMa pa6oTbi TaKOM CMCTeMbi AOBO/ibHO 
npocTa: cnyTHMK BbiCTynaeT b po/iM CBH3yio- 
iuero 3/ieivieHTa Me>KAy KOHenHbiM no/ib30- 
BaTeneM m 3eMHoPi CTaHL/MePi cnyTHMKOBoPi 
CBH3M (3CCC). TaKMe CMCTeMbi Ha3blBaiOTCH 
CMCTeMaMM ABycTopoHHero cnyTHMKOBoro 
AOCTyna. 
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» CnpaBefl/iMBOCTM pa am ctomt OTMeTMTb, hto 
MHorne KOMnaHMM — nocTaBLAMKM 6ecnpo- 
BOflHoro o6opyAOBaHM5i nbiTaiOTCfl peiumb 
npo6/ieMy o6ecneHeHM/i 6e3onacHOCTM cbom- 
mm cnoco6aMM. fle/iaeToi 3to, KaK npaBM/io, 
AByM/i MeTOflaMM — pa3pa6oTKOM co6dBeH- 
Hbix annapaTHbix peiuem/iM m ncno/ib30BaHM- 
eM cymecTByfomMx TexHO/iori/iM Ha TpaHC- 
nopTHOM M npMK^aflHOM ypOBHflX. 

MHTepHeT nepe3 cnyTHMK 

BnepBbie Mbic/ib 06 Mcno/ib30BaHMM okojio- 
3eMHbix cnyTHMKOB fljifl nepeAaHM AaHHbix 
poAM/iacb ene ao co3AaHM/i MHTepHeia. 
llepBbie nonbiTKM o6-beAHHeHMfl 3KcnepM- 
MeHTa/ibHOM cnyTHMKOBOM ceTM SATNET c 
npapoAme/ibHMAeM BceMMpHOM mo6a/ibHOM 
ceTM ARPANET, KaK M3Becmo, He npMBe/iM k 
K aKMM-TO 3HaHme/ibHbiM pe3y/ibTaTaM. 1/1 h- 
TepeCHO, HTO no6oHHblM npOAyKTOM 3TOM 
pa3pa6oTKM CTa/i npoTOKO/i TCP, KOTopbm 
ceroAHfl 53Bji53eTC5i Kpaeyro/ibHbiM KaMHeM 
Been CeTM. 

HecMOTp/i Ha othocmtcji bHyio HeyAan- 
HOCTb nepBOM nonbiTKM, v\p,en cnyTHMKOBoro 
KaHa/ia Bce-TaKM Haw/ia CBoe npoAO/DKeHMe. 
Bo/iee Toro, KaK yTBep>KAaeT Bce3HafOLAafl 
CTaTMCTMKa, ao 40% Bcex aMepMKaHijeB 
no/ib3yiOTC5i yc/iyraMM Toro mjim mhohd cnyT- 
hmkoboto npoBaMAepa. 1/lHTepecHO, hto a J ifl 
CKopocTHoro m KanecTBeHHoro AOCTyna b 
OCHOBHOM MCnO/lb3yK)TC5l TaK Ha3biBaeMbie 
HecMMMeTpMHHbie cnyTHMKOBbie KaHa/ibi, 
MAOfl KOTOpbIX OCHOBaHa Ha HeOAHOpOAHOC- 
TM MHTepHeT-TpacjDMKa. 

CMMMeTpMHHO M He OHeHb... 

AcMMMeTpMHHocTb 1/lHTepHeTa, KOTopafl cero- 
Aha onpeAe/meTCfl KaK «nepeKoc pacnpeAe- 


jieHMfl Tpacj)MKa b CTopoHy npneMa MHcfiopMa- 
Amm», npo/iBMjiacb npaKTMHecKM cpa 3 y noc/ie 
B 03 HMKH 0 BeHMJ 1 WWW M MHOTMX MHTepHeT- 
npM/ 10 >KeHMM, OpMeHTMpOBaHHbIX He Ha B 3 a- 
MMHbm o 6 MeH AaHHbiMM (KaK, HanpMMep, 3 /ie- 
KTpoHHa^ noHTa), a Ha BbiAany MHtj/opMaAMM 
K/iMeHTy no ero 3 anpocy. 

llepBbiM TexHMHecKMM peiueHMeM, KOTopoe 
yBMAe/io CBeT bo btopom n o/i ob m H e 80-x 
toaob, CTa/ia CMCTeMa DirecPC KOMnaHMM 
HUGHES Network Systems. HecMOTpa Ha 
CBoe OTHocMTe/ibHoe TexHMHecKoe HecoBep- 
meHCTBO, OHa CTa/ia HacTO/uAeM TexHo/iorM- 
necKOM peBo^founeM, BeAb o6biKHOBeHHbm 
MOAGMHbiM no/ib30BaTe/ib no/iyna/i bo3mo>k- 
HOCTb nOAK/lfOHeHM/l K CeTM CO CKOpOCTbfO, 
CpaBHMMOM CXOpOlUMMM OnTOBOJIOKOHHbIMM 
KaHa/iaMM — ao 500 M6mt/c. I/Imchho nep- 
BeHCTBO B 3TOM 06/iacTM, a T3K)Ke a6co/ifOT- 
Hafl 3aKpbiTOCTb npMHAMnoB nepeAaHM no3- 
bo/im/im CMCTeMe DirecPC npMMepHO Ha n/iTb 
JieT CTaTb CBOeo6pa3HblM MOHOnO/lMCTOM Ha 
3TOM pbIHKe. 

H eiue AOBO/ibHO AO/iroe BpeM/i CMTyauM/i 
co cnyTHMKOBbiMM MHTepHeT-KaHa/iaMM Hano- 
MMHa/ia K/iaccMHecKyfo 6acHio «/le6eAb, paK 
m nyKa». Ka>KAbiM pa3pa6oTHMK BC/ieA 3a Di- 
recPC npeA/iara/i CBoe «a6co/ifOTHO yHMKa/ib- 
Hoe» o6opyAOBaHMe, KOTopoe He TO/ibKO He 
CTbiKOBa/iocb c annapaTypoM Bcex ocTa/ibHbix 
npoM3BOAMTe/ieM, ho m pa6oTa/io Ha Kopno- 
paTMBHbix (proprietary) npoTOKO/iax. 

K HMC/iy noAo6Hbix npoeKTOB mo>kho ot- 
HecTM m Ma/iOM3BecTHyK) y Hac CMCTeMy 
ZakNet (co6ctb6hhmk — KyBeMTCKaa kom- 
naHM/i ZakSat), KOTopaa Mcno/ib30Ba/ia 
moiahoctm cnyTHMKa AsiaSat-2 m 6bi/ia opM- 
eHTMpoBaHa Ha no/ib30BaTe/ieM B/iM>KHero m 
fla/ibHero BocTOKa. llpeACTaBMTe/iM poccmm- 
ckoto IT-pbiHKa y>Ke TorAa nbiTa/iMCb BbiMTM 
Ha mmpobom ypoBeHb. llpoeKT NetStar npeA- 
jiara/i no/ib30BaTe/iflM no/iocy nepeAaHM 
AaHHbix co CKopocTbio 2 M6mt/c. l/lcno/ib3y- 
eMbiM A/ifl 3toto cnyTHMK InteLSat-604 o6ec- 
neHMBa/i 30Hy noKpbiTM/i ot Boctohhoto Ypa- 
jia ao 3anaAHOM EBponbi. CMCTeMa 6bi/ia 


ycneiuHO 3anyiAeHa b 1998 roAy, KorAa Ha 
CMeHy 33KpblTbl M KOpnopaTMBHblM npOTOKO- 
jiaM npMiiie/i HOBbm CTaHAapT. 

DVB cneuiMT Ha noivioiiib 

KapAMHa/ibHO CMTyauM/i Ha pbiHKe cnyTHMKO- 
boto PlHTepHeTa M3MeHM/iacb ziMiub TorAa, 

KorAa BbmcHM/iocb, hto CTaHAapTbi MPEG-2, a 
oco 6 eHHO DVB (Digital Video Broadcast), yc- 
neiuHO MoryT npMMeH/iTbc/i He TO/ibKO a^i^ 
nepeAaHM AMcj/poBoro BMAeo, ho m AaHHbix. 
KoHeHHo, penb mact He CTO/ibKO o caMOM Tex- 
ho/iotmm DVB, KOTopaa onpeAe/i/ieT ziMiub 
cnoco 6 nepeAaHM AM^poBbix AaHHbix no 
cnyTHMKOBbiM m/im Ka 6 a/ibHbiM KaHa/iaM, 

CKO/ibKO o HaACTpoMKe HaA DVB, KOTopa/i Ha- 
3 biBaeTC/i MPE (Multi- Protocol Encapsulati- 
on) m no 3 BO/meT BcrpaMBaTb b amcJdpobom no- 
tok naKeTbi AaHHbix. 

OopMaT nepeAaBaeMoro TaKMM cnoco6oM 
naKeTa oneHb HanoMMHaeT c|DopMaT KaApoB 
Ethernet, noaTOMy pa3pa6oTHMKaM ApaMBe- 
poB noA DVB-KapTbi b stom n/iaHe oco6bix 
ycM/iMM npM/iaraTb He npMiu/iocb. OcHOBHoe 
npeMMynecTBO KOMn/ieKCHoro noAxoAa — 
B03M0)KH0CTb odljeAMHeHM/l B OAHOM HMCXO- 
A/uueM ziyne AMcJ/poBoro BMAeo m MHTepHeT- 
Tpac(DMKa — n03B0JlMJ10 Ha/iaAMTb npOM3BOA- 
CTBO yHMBepca/lbHblX npMeMHblX yCTpOMCTB. 

A 3to, b cbok) onepeAb, npMBe/io k TOMy, hto 
H a pbiHKe n051BM/lC51 Ae/lbIM p/lA KOMnaHMM, 
npeA/iaraioiAMx no/ib30BaTe/i5iM He TO/ibKO 
npMeM Te/ieBM3MOHHblX KaHa/lOB, HO M cnyT- 
HMKOBbiM AOCTyn b CeTb. CMTyauM/i CTa/ia pa3- 
BMBaTbC/l AOBOJlbHO CTpeMMTe/lbHO, nOCKO/lb- 
Ky m cxeMa AOCTyna, m 3Tanbi nocTpoeHM/i 
cooTBeTCTByioiAeM MHcfipacTpyKTypbi 6bi/iM 
y>Ke M3BecTHbi m OTpa6oTaHbi. 

llpflMOH H o6paTHblH KaHa/ibi 

CxeMa pa 6 oTbi acMMMeTpMHHoro KaHa/ia ao- 
BO/lbHO npOCTa M MHTyMTMBHO nOH 51 THa. Oc- 
HOBHa/i MAe/i 3 aK/uoHaeTC 5 i b tom, hto 3 anpoc 
Ha no/iyneHMe AaHHbix HanpaB/i/ieTC/i b CeTb 
nepe 3 y>Ke cyiAecTByioiAyio /imhmio — c no- 
MOiAbio KOMMyTMpyeMoro (moacm, ISDN) mjim » 
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6/iaroAapfl GecnpoBOAHbiM 
KOMMyHMKaUMBM HeJ10B6K HO- 
jiynaeT HeBMAamiyio cBoboAy 
nepeABHmeHMM, npii stom Bce- 
rAa ocTaBancb Ha cbb3m 


» nOCTOflHHOTO COeflMHeHMfl. BblCTpoeHHblM Ta- 
kmm o6pa30M KaHa/i 3anpoca Ha3biBaeTC5i 06- 
paTHbiM, m ero CKopocTb npi/iHunnna/ibHO He 
Ba>KHa, nocKO/ibKy o6lamm pa3Mep naKeTOB- 
3anpocoB HeBe/iMK. 

3anpocbi HanpaB/iflfOTCfl Ha ueHTpa/ibHbm 
y3e/i, KOTopbm, KaK npaBM/io, ocHameH Bbico- 
KOCKOpOCTHblMM KOMMyHMKaUMflMM. Y3eJl, nO- 
ziyHMB MHc|3opMai4MK) M3 CeTM no n0/lb30Ba- 
Te/ibCKOMy 3anpocy, cjDopMMpyeT naKeTbi m 
HanpaB/iaeT mx Ha cnyTHMK no KaHa/iy, Ha3bi- 
BaeMOMy uplink. V\ y>Ke co cnymMKa MHcjDop- 
MauMfl nonaflaeT Ha KOMnbKrrep no/ib30Baie- 
J \ S \. I/I MMeHHO 3TOT KaHa/1 53 B/15ieTC53 npflMblM. 

fl/151 KOHeHHOrO K/lMeHTa CMTyaUM51 3CMM- 
MeTpMH HOCTM TpacjDMKa o6opaHMBaeTCfl np53- 
mom BbiroflOM. Bee 3anpocbi (ao 10% TpacjDM- 


Ka), 3a KOTopbie, KaK npaBM/io, npoBaMflep 
AeHer He 6epeT, OTnpaB/iAKDTCfl no 3eM/ie, to 
eerb nepe3 o6paTHbm KaHa/i, a OTBeTbi (90% 
TpacjDMKa) npMHMMaKDTCfl nepe3 cnyTHMKOByfo 
Tape/iKy (npaMoPi KaHa/i). 1/lHTepecHo, hto 
CTOMMOCTb TpacjDMKa, npMxoAflmero c Tape/i- 
km, npMMepHo b no^Topa-ABa pa3a HM>Ke 
CTOMMOCTM Ha3eMHOTO. 

3Ta UMcjDpa, 6e3yc/i0BH0, pa3Haa y Bcex 
npoBaMAepoB, ho nop^AOK npMMepHo TaKOB. 
llapaAOKC cMTyauMM 3aK/iK)HaeTC5i eiue m b 
TOM, HTO Ce6eCTOMMOCTb H33eMHOrO TpacjDMKa 
HeCKOJlbKO HMDKe Ce6eCTOMMOCTM TpacjDMKa 
KOCMMHecKoro. OAHaKO >Ke 3Kcn/iyaTaL(MOH- 
Hbie pacxoAbi poccmmckmx npoBaMAepoB He 

n03B0/151K)T MM BbIMTM Ha npMeMJieMblM MMpO- 
bom ypoBeHb ueH. 



BapMauMM Ha TeMy 


«K;iaccMKa» m a^biepHaniBbi 


HaMbo/ibwee pacnpocTpaHeHMe ceroAHn no- 
/iyHM/iM OecnpoBOAHbie ceTM CTaHAapTa IEEE 
802.11b, KOTopbm c noAanM KopnopauMM 
Microsoft 6bm Ha3B3H Wi-Fi (Wireless Fideli- 
ty). OcHOBHbie ero xapaKTepMCTMKM onpeAe- 
/ihkdt CKopocTb nepeAaHM ao 11 M6mt/c b 
nacTOTHOM AMana30He 2,4 ITp. Ochobhom 
H eAOCTaTOK 3Toro CTaHAapTa HapnAy c HeAo- 
padoTaHHOCTbK) CMCTeMbi 6e3onacHOCTM — 
OTcyTCTBMe neTKoro MexaHM3Ma poyMMHra. 
Eo/iee «npoABMHyrbie» IEEE 802.11a m IEEE 
802. llg yBe/lMHMBaKDT B03M0>KHblM f \ V \ 3Ua - 
30H CKopocTePi ao 54 M6mt/c 3a cneT M3ivie- 
HeHMH cnocoba MOAy/inuMM m HenoToporo 
yBe/iMneHMH molahoctm nepeAaioiAero obopy- 
A OBaHMH. npM 3T0M KOMnaHMM — np0M3B0- 
AMTe/iM obopyAOBaHMH CTaHAapTa 802.11a, 
KOTopbm HB/ineTcn AByxnacTOTHbiM, nocTe- 
neHHO nepeHOCHT CBoe BHMMaHMe Ha AMana- 
30H 5 ITu, KOTopbiPi, BO-nepBbix, noKa He jim- 
ueH3MpyeTcn b Oo/ibiuMHCTBe CTpaH (ho He b 


Poccmm) m, BO-BTopbix, oO/iaAaeT noTeHUM- 
a/ibHO 6o/iee bhcokom ycTOMHMBOCTbio k no- 
MexaM. 

rioTeHUMa/ibHan nepcneKTMBHOCTb nnTMm- 
rarepuoBoro AMana30Ha 3acTaB/ineT MHoro- 

HMC/ieHHblX npoM3BOAMTe/ieM M3o6peTaTb 
CBOM MeTOAbl M TeXHO/lOTMM. OC060 CTOMT 

OTMeTMTb pa3pa6oTKy Nokia m Ericsson noA 
HaMMeHOBaHMeM HyperLAN (m 6o/iee no3A- 
hmm BapuaHT HyperLAN2) m TexHO/ioruio Ca- 
nopy ot Motorola. 

Tarone BHMMaHMn 3ac/iy>KMBaeT pa3pa6oTKa, 
Ha3biBaeMan Wireless FireWire, KOTopan 
npeACTaB/ineT co6om OecnpoBOAHyio pea/iM- 
3auMio CTaHAapTa IEEE 1394. B HacTonmee 
Bpeivm pabonan rpynna accounauMM 1394 
Trade Association paboTaeT HaA TexHO/iorM- 
necKOM pea/iM3auMeM cneuMa/ibHoro «aAan- 
TMBHoro» c/ion. 3 tot nporpaMMHo-annapaT- 
HbiPi ypoBeHb AO/i>KeH 6yp,ej OTBenaTb 3a 
coeAMHeHMe npoTOKO/iOB 1394 c npoTOKO- 


Byfly mee — 

3a 6ecnpoBOflHbiMM cemMH! 

HecoMHeHHo, 6ecnpoBOAHbie ceTM nepe3 He- 
KOTopoe BpeMfl CTaHyT cnoco6HbiMM 3aBoe- 
BaTb Becb ceTeBOM MMp. OAHaKO ceroAH^ 
TeMnbl MX P33BMTM51 HeMHOTO COKpaTM/1 MCb. 
HeKOTopbie aHaji mtmkm CHMTaKDT, hto 3to 
06yC/10BJieH0 AOCTMDKeHMeM TOHKM, 3a 
kotopom «KpMTMHecK35i Macca» 6ecnpo- 

BOAHblX KOMMyHMKaUMM AO/lDKHa A^Tb CTapT 
mo6a/ibHOMy KanecTBeHHOMy M3MeHeHMK). 
BepOflTHO, 3TO CB513aHO c pa3pa6oTKOM 
HOBbix, 6o^ee 6e3onacHbix craHAapTOB, 
OAHaKO, CKopee Bcero, nepe^OM npoM30MAOT 
He b TexHO/iorM5ix, a b yMax no/ib30BaTe/ieM, 
KOTopbie AO/i>KHbi 6yAyT npocTO npMBbiKHyTb 
K 6ecnpOBOAHblM KOMMyHMKapMflM. I/I c/iy- 
hmtc5i 3to, 6yAeM HaAe5iTbC5i, b caMoe 6^m- 
DKaMiuee BpeM5i. 

■ ■ ■ JleoHMA OeAopoB 


jiaMM OecnpoBOAHbix ceTePi. K HMC/iy cbomx 
ochobh bix 3aAan paOonan rpynna othocmt 
T aK>Ke peanM3auMio cxeMbi 3aiAMTbi MHcjjop- 
MauMOHHoro Hano/iHeHMH. Penb MAeT o 
BCTpaMBaHMM b OecnpoBOAHyio pea/iM3auMK) 
FireWire CTaHAapTa 3au \ mb \ Digital Trans- 
mission Content Protection, pa3pa60TaHH0- 
ro b CBoe BpeMfl A-nn 3aiAMTbi MHcjDopiviauMM 
b Kade/ibHbix ceTHx. 



ToHKa AocTyna CTaHAapTa Wi-Fi (bha cne- 
peAM h C33AH), nawSo/iee npoABHraeMO- 
ro ceroAHB Ha pbiHKe 6ecnpoBOAHbix 
KOMMyHMKaUMH 
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INTERNET 6e3onacHOCTb 





HecMOTpa Ha nafleHkie peHTa6e/ibHOCTM IT-npoeKTOB, BepoflTHO, eflMH- 
CTBeHHOM rpynnoPi KOMnaHMPi, coxpaHMBWMx mv \ yBe/iMHMBLUMx cbohd 
npn6bmb, AB/ifliOTCfl cjDupMbi, cneuna^M3npyiomMec5i Ha o6ecneHeHMM 
6e30naCH0CTM MH(j)OpMapMOHHblX CMCTeM. yrp03ayTeHKM KOHCjDMfleHpM- 
a/lbHOM MHC|)OpMapmi M/1M yHMMTOJKeHMfl KOpnOpaTMBHblX 6a3 AaHHbIX 
He no3BO/ifleT coKpaimb 3aTpaTbi b stom o6/iacTM. 


C riMCKM nporpaMMHbix n annapaTHbix 
peiueHMM ceieBOM 3aiAMTbi, npefl/iara- 
eMbix TaKMMM rMramaMM, KaK Syman- 
tec, Internet Security System, Cisco, Bbi3bi- 
BafOTy HenocB5imeHHoro ne/iOBeKa jierKoe 
3aMeiuaTe^bCTBO. Ec/in nocTaBmb Mewceie- 
bom 3KpaH, CMoryr /in 3/ioyMbiwjieHHnKM 
B3/iOMaTb web-cepBep KOMnaHnn b I/I mepHe- 
Te? A ec/in opraHH30BaHa KopnopamBHaa 
VPN-ceib, B03M0>KeH /in nepexBamT ICQ n 
e-maiL-coo6meHnn? fl/m OTBeia Ha 3tm m 
Apyrne Bonpocbi Heo6xoAMMO MMeTb npeA- 
craB/ieHne o KOHAenunn ocHOBHbix TexHO- 
ziornn ceieBOM 6e3onacHocm. HanHeM 
o63op cpeACTB 3aiAmbi c oni/icaHMM cyiAecT- 
ByfoiAMx npo6/ieM ceieBOM 6e3onacHocm, 
yKa3biBa5i 3aieM cnoco6bi mx peiueHMM. 


llepexBaT TpacpHKa 

flocryn 3/ioyMbiiu/ieHHMKa k cem nepeAann 
AaHHbix npeAOcraBjmeT eMy B03M0>KH0CTb ne- 
pexBaia n aHajiM3a Bcero ceieBoro TpacjDMKa b 
AaHHOM cemeHTe cem. 1/lcTopnHecKM cjiowm- 
JlOCb TaK, HTO 60 JlbWMHCTB 0 ncno/ib3yeMbix 
npMK/iaAHbix npoTOKO/iOB nepeAaiOT AaHHbie b 
OTKpbiTOM, He 3aiuM(j)poBaHHOM BMAe. B Kane- 
CTBe npMMepoB TaKnx noieHAna/ibHo He6e30- 
nacHbix npoTOKO/iOB mo>kho npnBecm npoTO- 
ko/1 nepeAann c|Dan/iOB FTP, npoTOKO/ibi cba3m 
c yAa/ieHHbiM TepMMHa/iOM — TeLnet n RLogin, 
npoTOKO/ibi nepeAaHM m nojiyneHHfl e-mail-co- 
o6iAeHMM — SMTP n POP3, npoTOKO/i nepeAa- 
HM mnepieKCTOBbix AOKyMeHTOB HTTP. 

B pe3y/ibTaie 3/ioyMbiLu/ieHHMK MMeeT bo 3- 
M0>KH0CTb nepexBaibiBaTb KaK Bepnc|)nKaAn- 


OHHbie AaHHbie no/ib30BaTe/ifl (perncipaAMOH- 
Hoe mma m napo/ib), TaK m AaHHbie c cfianjiaMH, 
nepeAaBaeMbie b 3tom coeAMHeHMM, a TaK>Ke 
Bbino/iH5iTb HeKOTopbie bmah ceieBbix aiaK — 
npMHyAMTe/ibHO pa3pbiBaTb coeAMHeHMe mjim 
npMHMMaTb ynacTMe b 3tom coeAMHeHMM (iex- 
Ho/iorna «man-in-the-middLe»), noAMeHaa 
nepeAaBaeMbie AaHHbie n noAAe/ibiBafl KOMaH- 
A bi m OTBeTbi ynacTByioiAMx ctopoh. 

llporpaMMbi A-n^ nepexBaia m aHa/iM3a ce- 
TeBoro Tpac|DMKa (cHMcf)c|3epbi, ot aHm. sniff — 
«HK)XaTb», «npnHK)XMBaTbCfl») nOflBM/lHCb OA" 
HOBpeMeHHO C JlOKa/lbHblMM CeTflMH KaK MHCT- 
pyMeHT AnarHOCTMKM ceieBOM cpeAbi. BcKope 
BblflCHHJiaCb B03M0>KH0CTb ABOMHOTO MCnOJlb- 
30B3HM5I 3T0r0 MHCTpyMeHTapMfl. IIOMMMO Ae- 
jien ceieBoro aAMMHMCTpnpoBaHMfl, TexHo/io- » 
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Ana/iMS nepexBaneHHoro ceieBoro 
Tpa(f>MKa CHii(|>(|>epoM Ethereal Network 
Analyzer 


» rm, ncnojib30BaHHbie b CHMc|)c|)epax, cra/iM 
npMMeH5iTbC5i 3/1 oy m bi iu/i e h h m K a m m a/i/I nepe- 
XBaTa KOHCjDMAeHUMa/lbHOM MHC|)0pMaUMM A ne- 
peAaBaeMoPi no ceTM. 

B KanecTBe npMMepoB nporpaMM-CHMc|3c|3e- 
poB, ncno/ib3yeMbix b AHarHOCMHecKMx qe/mx 
npM aAMMHMCTpi/ipoBaHMM ceTePi, M0>KH0 npM- 
BedM Tcpdump (TO/ibKO p,nn Unix-n/iaTc|DopM, 
A/m n/iaTcf)opM Windows — aHa/ior nporpaMMbi 
WinDump) m Ethereal (nporpaMMa aAamnpo- 
BaHa KaK A-na Unix, TaK m p,nn Windows). B Ka- 
HeCTBe MHCTpyMeHTapM51 3/10yMbllU/ieHHMKa 
mo>kho npMBecTM nporpaMMbi DSniff m Cain. 

OcyiAecTB/i5i5i Kompo/ib m c|)M/ibTpauMK) 
AaHHbix, nepeAaBaeMbix no KpMnTorpac|DMHec- 
km He 3aiAMiAeHHbiM npoTOKO/iaM, yTM/ima 
DSniff npeBpaiAaeT nepexBaT napo/iePi b ipn- 
Bkia/ibHyK) 3aAany. Ha AaHHbm momcht noA- 
Aep>KMBaeTC5i aHa/iM3 22 pacnpocipaHeHHbix 
npoTOKO/iOB. B mx HMc/ie ceieBbie cepBMCbi 
Microsoft — NFS m SMB, no/ib30Baie/ibCKMe 
KOMMyHMKaUMOHHbie cepBMCbi ICQ m IRC, 
c/iy>K6bi o6MeHa fyarnam Napster, yTM/iMTbi 
ynpaB/ieHM5i yAa/ieHHbiM KOMnbiOTepoM 
Symantec pcAnywhere, MAeHTMcjDMKaqM/i 
no/ib30Baie/ieM 6a3bi AaHHbix Oracle SQL. 

YTM/iMTa Cain npeAOdaB/i/ieT 6o/iee iimpo- 
KMe bo3mo>khoctm. IIommmo nepexBaia onpe- 
Ae/ieHHbix AaHHbix M3 ceieBoro Tpacj/MKa, pea- 
/iM30BaHa B03M0>KH0CTb noAbopa napo/iePi 
A/m B3/iOMa 3aiAMTbi nepeAaHM AaHHbix no 
KpMmorpac)3MHecKM 3aiAMLAeHHbiM npoTOKO- 
jiaM. Taione pea/iM30BaHa B03M0>KH0CTb Bbi- 
no/iHeHM5i aiaKM BMAa APR spoofing (Arp Poi- 
son Routing), npMBOAfliAefi k TOMy, hto Becb 
Tpac|3MK Me>KAy AByM51 KOMnblOTepaMM Ha- 
HMHaeT nepecbi/iaTbc/i nepe3 KOMnbKrrep 
3/ioyMbiiu/ieHHMKa (TexHO/iorMfl «man-in-the- 
middle»). B pe3y/ibiaie Aa>Ke npu Mcno/ib30- 
B3HMM UJMC|3pOBaHM51 ASHHblX 3/10yMblLU/ieHHMK 
MMeeT KOHTpo/ib HaA Been nepeAaBaeMOM mh- 
cfiopMauMeM. 

llpMBeAeHHbie npMMepbi M/i/uocrpMpyiOT 
yrpo3y m noc/ieACTBM5i npMMeHeHM5i 3/ioyMbi- 
iu/ieHHMKaMM TexHO/iorMM nepexBaia AaH- 
Hbix. fl/151 npOTMBOAeMCTBM51 3TOM OnaCHOCTM 


pa3pa6oTaHbi HecKO/ibKO mctoamk, BK/uona- 
ioiamx annapaTHbie m nporpaMMHbie peiue- 
HM51. PaCCMOTpMM npMMepbi MX TMnMHHOTO 
MCn0/lb30BaHM51. 

fl/m 3aiAMTbi MHcJ/opMauMM, nepeAaBaeMOM 
no He6e3onacHOM cpeAe, rAe cyiAecTByeT no- 
TeHAMa/ibHa/i B03M0>KH0CTb nepexBaia AaH- 
Hbix (HanpMMep, CB513b Me>KAy HeCKO/lbKMMM 
KOMnblOTepaMM M ZlOKa/lbHblMM CeT51MM Hepe3 
1/lHTepHei), peKOMeHAyeTC5i Mcno/ib30BaTb 
TexHO/iorMM VPN (Virtual Private Network — 
BMpiya/ibHa/i Hacmaji ceTb). B 3tom c/iynae 
Becb o6MeH ashhumm Me>KAy KOMnblOTepaMM, 
o6pa3yioiAMMM VPN, KOAMpyeic/i hcbmammo 
A/m K/iMeHTOB 3tom ceTM. flawe npM Mcno/lb- 
30B3HMM K/iMeHTaMM VPN KpMnTorpac|)MHecKM 
He3aiAMiAeHHbix npMK/iaAHbix npoTOKO/iOB A/m 
CB513M Me>KAy co6om (Telnet, FTP m t. a.) aHa- 
/iM3 nepexBaneHHoro 3/ioyMbiiu/ieHHMKOM Tpa- 
cfiMKa noTpe6yeT A^KOAMpoBaHM/i AaHHbix, hto 
npM Mcno/ib30BaHMM coBpeMeHHbix annapaT- 
HblX B03M0)KH0CTeM Tpe6yeT 3HaHMTe/lbHOrO 
BpeMeHM, CpaBHMMOTO C HeCKO/lbKMMM TOAa- 
mm. llpaBAa, 3to TO/ibKO b tom c/iynae, ec/iM 
He 6bi/iM AonymeHbi oujm6km npM pea/iM3aqMM 
a/lTOpMTMOB KOAMpOB3HM51 M/1M pa3pa60THMKM 
He 0CT3BM/1M B03M0)KH0CTb (HepHbIM XOA) A-™ 
yHMBepca/ibHoro A6KOAMpoBaHM5i AaHHbix. 

npM HeB03M0)KH0CTM OpraHM33l4MM VPN 
c/ieAyeT OTKa3biBaTbC5i ot He6e3onacHbix npM- 
K/iaAHbix npoTOKO/iOB, 3aMeH5i5i mx aHa/ioraMM, 
noAAep/KMBaioiAMMM KpMnT03aiAMTy. HanpM- 
Mep, SSH — aAGKBaTHa/i 3aMeHa He6e3onac- 
HblM npOTOKO/iaM CB513M C yAa/ieHHbIM TepMM- 
Ha/iOM Telnet m Rlogin, A/m FTP — 3aMeHa 
SFTP, A/m web-cepBMCOB — HTTPS, fl/m pa3- 
pa6oTKM 3aiAMTbi co6cTBeHHbix npMK/iaAHbix 
npOTOKO/lOB MO)KHO MCn0/lb30BaTb MeTOAMKM 
m TexHO/iorMM npoeKTa OpenSSL. 

Hcno/ib30BaHMe o6biHHbix ceTeBbix kom- 
MyTaTopoB A/m ycTpaHeHM5i bo3mo>khoctm ne- 
pexBaTa 3/ioyMbiiu/ieHHMKOM Tpacj/MKa b /10- 
Ka/lbHOM ceTM He3(J}(J}eKTMBH0. B TeopMM 
KOMMyTaTOp CTpOMT Ta6/lMAy AHHaMMHeCKOM 
MapiupyTM3auMM, onpeAe/i/i/i, c KaKMM nopTOM 
KOMMyTaTopa pa6oTaeT onpeAe/ieHHoe ceTe- 


Boe ycTpoMCTBO, m nepeAaeT Bee AaHHbie, aA- 
pecoBaHHbie 3T0My ycTpoMCTBy, TO/ibKO Ha 
AaHHbm nopT. YnoMMHaeMa/i Bbiiue yTM/iMTa 
Cain npeAHa3HaneHa, b h3Cthoctm, [\nn pa6o- 
Tbl B TaKOM cpeAe — ZlOKa/lbHOM ceTM, MC- 
no/ib3yioiAeM KOMMyTaTopbi, m, KaK mo>kho 6bi- 
CTpo y6eAMTbC5i, no3BO/i5ieT nepexBaTbiBaTb 
Tpac(DMK Me>KAY K/lMeHTaMM ceTM. KaK CJieACT- 
BMe — MCn0/lb30BaHMe o6blHHblX KOMMyTaTO- 
POB n03B0/15ieT yBe/lMHMTb npOM3BOAMTe/lb- 
HocTb ceTM, ho He 6e3onacHocTb. 

Bo/iee ue/iecoo6pa3Ho Mcno/ib30BaTb 
KOMMyTaTopbi, noAAep>KMBaioiAMe npoTOKO/i 
802.1Q, TexHO/iorM5i VLAN. HacTpaMBa/i 
VLAN -KOMMyTaTOp, mo>kho >KecTKO per/iaMeH- 
TMpoBaTb ceTeByio 3ktm BHocTb K/i MeHTOB ce- 
tm. B KanecTBe npMMepa VLAN-KOMMyTaTopoB 
mo>kho npMBecTM xopoiuo M3BecTHyio cepMio 
o6opyAOBaHM5i Cisco Catalyst 1900. 

Plcno/ib30BaHMe 6ecnpoBOAHbix zioKa/ib- 
Hbix ceTePi (WLAN — Wireless Local Area Net- 
work; CTaHAapTbi IEEE 802.11a, 802.11b — 
«Wi-Fi», 802. llg), noMMMO npeMMynecTBa no 
CpaBHeHMK) C Ka6e/lbHblMM CeT51MM B BMAe MO- 
6M/ibH0CTM K/iMeHTOB Ha onpeAe/ieHHOM TeppM- 
TOpMM, MMeeT M nOTeHLJMa/lbHbie HeAOCTaTKM. 

B nacTHocTM, 3 to HeB03M0>KH0CTb orpaHMHe- 
HM5i 30Hbi noKpbiTM5i HeMexaHMHecKMMM cnoco- 
6aMM. OHa onpeAe/i/ieTC/i MaKCMMa/ibHbiM yAa- 
zieHMeM ot o6opyAOBaHM5i ueHTpa/ibHOM tohkm 
ceTM c coxpaHeHMeM npMeM/ieMoro KanecTBa 
npMeMa CMTHa/ia. TaKMM o6pa30M, AOCTyn k 
pecypcaM 6ecnpoBOAHOM ceTM B03M0>KeH He 
TO/lbKO Ha TeppMTOpMM OC|)MCa KOMnaHMM, HO 
m b coceAHMx noMeiAeHM5ix m/im Ha y/iMLje. 
HecMOTp/i Ha noAAep>KKy o6opyAOBaHMeM 
6ecnpoBOAHbix zioKa/ibHbix ceTePi CTaHAapTa 
KOAMpoB3HM5i AaHHbix WEP (Wired Equiva- 
lent Privacy) a^i^ nepeAaHM MHcJ/opMauMM, 

Xa/iaTHOCTb aAMMHMCTpMpOB3HM51 — OTK/1IO- 
neH Me WEP — CTa/ia pacnpocTpaHeH hom 
npMHMHOM B3/iOMa 6ecnpoBOAHbix ceTePi. 
fl/i/i AHarHOCTMKM Wi-Fi-ceTM mo>kho mc- 
no/ib30BaTb ch McJ/cJ/ep Kismet. AyAMT HaAe>K- 
HOCTM 3aiAMTbl WLAN MO/KHO npoBecTM yTM- 
/imtom AirSnort. » 
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NTERNET 6e3onacHOCTb 



HacTpoMKa napaMeipoe paOoTbi 6paHA- 
Mayapa Kerio WinRoute Firewall 


. mm 


Putty. Pa6oTa c yAa/ieHHbiM cepeepoM no 
SSH-npoTOKony 


■“Network Details 

T SSID : link ay 8 

Ssrvsr : locsl host: 2501 
BSSID ; 00 :04:5A:ED: 40:06 
Hanuf : Linksys 
Modal : Unknown 
Matched : 00:04:30:00:00:00 
FACTORY CONFIGURATION 
Max Rate: 11.0 

First : Fri Nov 6 03:19s3? 2002 
Latest : Fri Nov 8 03:19:38 2002 
Clients : 2 

Type : Access Roint (infrastructure) 
Channel : 6 


Signal 

Quality : 0 (bast 0) 
Power : 0 (bast 0) 
Noise : 0 (best 0) 


“SB 


Kismet. llpocMOTp craTueriiKM pa6orbi 
K/iHGHia 6ecnpoBOAHOM cem craHAapra 
Wi-Fi 


» CeTesan pa 3 seAKa 

IJe/ib npoBOflMMoro 3/ioyMbnu/ieHHMKOM nepefl 
aiaKoPi ceieBoro Mcc/ieAOBaHM/i — onpefle- 

JlMTb TM n M BepCMM OnepaUMOHHOM CMCTeMbl M 
Mcno/ib3yeMoro nporpaMMHoro o6ecneneHMfl. 
3aieM Ha ocHOBaHMM no/iyneHHbix AaHHbix 
Bbi6paTb pe/ib (KaKOM-^n6o y/i3BMMbiM cep- 
bmc) m ocymecTBmb aiaKy. He AO/KMAaacb 
B3J10Ma CMCTeMbl, mo>kho npeAnpMHATb C^eAy- 
loiAMe marM: 

► ocymecTBMTb ayAMT ceieBOM 3au\v\Tb\ m Ha- 
CTpoeK CMdeMbi; 

► orpaHMHMTb Aocryn k ceTeBbiM cepBMcaM; 

► ycraHOBMTb OTB/ieKaioiAMe ceTeBbie cMcreMbi; 

► orpaHMHMTb B03M0>KH0CTM no/ib30BaTe/iePi 
no Mcno/ib30BaHMio pecypcoB 1/lHTepHeTa. 
PaccMOTpMM 3 tm agmctbma 6o/iee noApo6Ho. 

Ayamt ceTeeoM 3 aiMMTbi 
M HaCTpoeK CMCTeMbl 

fl/in Mcc/ieA0BaHM5i ceTeBbix cMcreM Mcno/ib- 
3yiOT cneuMa/iM3MpoBaHHoe nporpaMMHoe 
o6ecneneHMe — ceTeBbie CKaHepbi. IIpoboam- 
MbiM cKaHepoM aHa/iM3 CMCTeMbl noKa3biBaeT 
AOCTynHbie TCP/UDP-nopTbi, nepe3 KOTopbie 
pa6oTaiOT ceTeBbie cepBMCbi. CKaHMpoBaHMe 
no3BO/i5ieT onpeAe/iMTb TMn ceTeBoro npoTO- 


Kto eCTb KTO 

CERT Coordination Center (CERT/CC) 

KoopAMHauMOHHbiM uemp CERT (Computer 
Emergency Response Team) 6bm opraHM30- 
BaH HecKO/ibKMMM MHCTMTyTaMM m Defense 
Advanced Research Projects Agency (DARPA) 
b 1988 roAy KaK rpynna pearMpoBaHMH Ha 
o6Hapy>KeHHbie npo6/ieivibi b ceTeBoPi 6e30- 
nacHOCTM. noBOAOM k C03A9HMK) TaKoPi rpyn- 
nbi noc/iy>KM/i mhumaoht c BMpycoM MoppMca. 
B HacTonmee Bpeivm npoeKT HB/ineTCH skc- 
nepTHbiM KOopAMHauMOHHbiM ueHTpoM no BO- 
npocaM KOMnbiOTepHOM 6e3onacHOCTM. 


Ko/ia, Bepo^THbiM TMn ceTeBoro cepBMca m 
CT aTyc nopTa — OTKpbiT jim oh ajia Aocryna, 
m/im AOCTyn k HeMy 3aKpbiT 6paHAMay3poM. Ha 

0CH0B3HMM nOJiyHeHHbIX BO BpeMfl MCC/ieAO- 
B3HM5I AaHHbix 06 oco6eHHocT5ix pea/iM3auMM 
CTeKa TCP/IP-npoTOKO/iOB yAa/ieHHoPi CMCTe- 
Mbi Ae/iaera npeAno/ioweHMe o TMne m Bep- 
cmm onepauMOHHOM CMCTeMbl. 3ac/iy>KeHH0 
OAHMM M3 JiyHLUMX CeTeBbIX CKaHepOB CHMTa- 
eTCfl NMap p,nn n/ian|DopM Unix/Linux. NMap- 
Win — aAanTMpoBaHHa^ BepcM/i CKaHepa A-nfl 
Windows-n/ian|)opM. fl/i/ i MAeHTMcjDMKapMM 
onepauMOHHOM CMCTeMbl /lynwe Mcno/ib30BaTb 
CKaHep Xprobe. 

ripM CK3HMpOBaHMM MOTyT MCn0/lb30BaTbCfl 
pa3^MHHbie MeTOAMKM aHa^M3a CMCTeM, HaCTb 
M3 KOTOpbIX OpMeHTMpOBaHa Ha COKpbITMe 
(faKTa Mcc/ieA0BaHM5i CMCTeMbl m/im Ha 3aTpyA- 
HeHMe MAeHTMC|)MKaUMM CMCTeMaMM 3aiAMTbl 
ceTeBoro aApeca, c KOToporo ocyiAecTB/i/ieTCfl 
CKaHMpoBaHMe. 

fl/in aBT 0 MaTM 3 auMM noMCKa ya 3 BMMbix k 
B 3 /iOMy ceTeBbix cepBMCOB Mcno/ib 3 yeTCfl Apy- 
tom K/iacc nporpaMM — ceTeBbie CKaHepbi 
BT 0 p>KeHM 51 . PICC^eAyfl Bbl 6 paHHyiO CMCTeMy, 
CKaHep BTop>KeHM 5 i nbiTaeTcn onpeAe/iMTb ao- 
CTynHbie ceTeBbie cepBMCbi. 3 aTeM, npMMeHA/i 


Institute of Electrical and Electronics 
Engineers (IEEE) 

1/lHCTMTyT MH>KeHepOB n 0 3/ieKTp0TeXHMKe M 
paAMoa/ieKTpoHMKe IEEE — HeKOMMepnecKan 
opraHM 3 auMH, HaxoAniAancn b Hbio-MopKe, 
H/ieHaMM kotopom HB/iniOTcn MH>KeHepbi, yne- 
Hbie m CTyAeHTbi, 3aHMMaiomMecn a/iempoHM- 
kom, a Ta K>ne paGoTatoiAMe b CMe>KHbix 06 /ia- 
cthx. B cocTaBe 3 tom opraHM3ai_|MM 6 o/iee 
300 thchh H/ieHOB. B ee 3aAanM bxoamt ycTa- 
HOBKa CTaHAapTOB B 06 /iaCTM BblHMC/lMTe/lb- 
H 0 M TeXHMKM M Te/ieKOMMyHMKaL|MM. 


MeTOAbi xaKepcKMx aTaK, aHa/iM3MpyeT ycroPi- 
HMBOCTb cepBMca K B3J10My. llpM MAGHTMCj/M- 
KauMM TMna m BepcMM cepBMca CKaHep ocyme- 
CTB/i5ieT aTaKy, Hape/ieHHyio Ha cneuMc|DMHHbie 
A/ifl AaHHoro cepBMca y/i3BMM0CTM. B pea/ib- 
hoctm Ha Mcc/ieAyeMyio CMCTeMy npoBOAMTca 
cepM5i ceTeBbix aTaK c npMMeHeHMeM Bcex M3- 
BeCTHblX Ha AaHHblM MOMeHT MeTOAMK. no pe- 
3 y/ibTaTaM ananma CMCTeMbl CTpoMTcn othct c 
onMcaHMeM o6Hapy>KeHHbix 5iBHbix m/im noTeH- 
AMa/lbHblX y/13BMM0CTeM, MX 3Ha/lM30M m peKO- 
MeHAauM/iMM no ycTpaHeHMio. Bo3MO>KHbi c/iy- 
naM /io>KHoro cpa6aTbiBaHM/i, KorAa CKaHep 
coo6maeT 06 o6Hapy>KeHHOM yfl3BMM0CTM, ko- 
TopoPi Ha caMOM p,ene He cymecTByeT. 

Bo3MO>KHa m o6paTHa/i CMTyauM/i. CKaHep 
6e3onacHocTM He riB/i/ieTC/i a6co^K)THbiM 
cpeACTBOM ayAMTa HaAe>KH0CTM cepBMCOB, no- 
CKO/ibKy Mcno/ib3yeT y>Ke M3BecTHbie MeTOAM- 
KM ceTeBbix aTaK. Heo6xoAMMO yHMTbiBaTb, hto 
c MOMeHTa o6Hapy>KeHM/i KaKoPi-/iM6o y/i3BM- 
moctm m ny6/iMKauMM ee onMcaHM/i ao bk/iio- 
neHM/i 3 toto onMcaHM/i b 6a3y AaHHbix CKaHe- 
pa BTop>KeHM5i npoPiAeT onpeAe/ieHHoe 
BpeM/i. riosTOMy, noMMMO pery/i/ipHoro 06- 
HOB/ieHMfl 6a3 AaHHbix y/!3BMM0CTeM M MeTO- 
AMK ananma Mcno/ib3yeMoro CKaHepa BTop- 
>KeHM/i, Heo6xoAMMO o6pamaTb BHMMaHMe Ha 
MHcjDopMauMOHHbie 6io/i/ieTeHM cneuMa/iM3M- 
poBaHHbix pecypcoB no ceTeBoPi 6e3onacHoc- 
tm, tbkmx KaK opraHM3apM/i CERT/CC. B /ho6om 
c/iynae, nnx ananma OTHeTa CKaHepa m mc- 
npaB/ieHM/i y/i3BMM0CTeM Tpe6yeTcn KOMne- 
TeHTHbiM cneuMa/iMCT. 

B KanecTBe npMMepa nepcoHa/ibHbix cKaHe- 
poB BTop>KeHMfl mo)kho npMBecTM ISS Internet 
Scanner, GFI LANguard Network Security Scan- 
ner, XSpider m Nessus. K AOCTOMHcraaM no- 
c/ieAHero, noMMMO 6 ecn/iaTHoro pacnpocTpaHe- 
HM 5 I no /lMLteH 3 MM GNU GPL, MO/KHO OTHeCTM 
B 03 M 0 )KH 0 CTb CaMOCTO/ITe/lbHOM pa 3 pa 60 TKM 
HOBbIX MeTOAOB MCC/ieA 0 BaHM 5 l CMCTeM. fl/ 1/1 

3tom ue/iM npeAOCTaB/ieH 5i3biK cueHapneB 
NASL (Nessus Attack Script Language). » 


m 


OcHOBHbie opraHM3auiiii 
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OTHeT CKaHepa Xprobe o npoBOfleHHOM 
aHa/iMse ceieBoro KOMnbioTepa 




flpoBepKa cepBMCOB CKaHepoM XSpider 


EC/IM B03HMK/1M OlOWHOCTM npM yCTaHOBKe 
m m pa6oie c nepcoHanbHbiMM cKaHepaMM 
BTOpweHMfl, MO>KHO B0Cn0nb30BaTbCfl CepBM- 
caMM OH/iaMHOBoro ayAma 3aiAMLAeHHOCTM 
ceieBbix cMcreM, npeAOcraBjineMbix Ha web- 
pecypcax npoeKTOB COTSE m Void.ru. 

OrpaHMHeHMe flociyna 
k ceTeebiM cepeiicaM 

3ia 3aAana pewaeTcn Mcno/ib30BaHneM 6paHA- 
Mayapa — annapaTHO-nporpaMMHoro cpeACT- 
Ba ceieBOM 3aiAmbi. fl/in o6o3HaneHMn 3Toro 
Tuna 3aiAMTbi ynoTpe6nneTcn eme m ApyroM 
TepMMH — firewall. OcHOBHoe Ha3HaneHMe 
6paHAMay3pa — KOHTpo/ib m cf)M/ibTpauMj3 06- 
MeHa AaHHbix MewAy KOMnblOTepaMM b ceTM. 
OM/ibTpaqMn (pa3pemeHne mjim 3anpeiAeHne) 
ocyiAecTB/ineTcn Ha ocHOBe npaBM n, onpeAe- 
jieHHbix aAMHHMCTpaiopoM mjim nonb30BaTeneM. 

Bbi6op 6paHAMay3pa onpeAenneTcn nocra- 
hobkom 3aA3HM no o6ecneqeHMio ceieBOM 3a- 
lAmbi onpeAe/ieHHbix pecypcoB, 3cf)c(DeKTMBH0- 


CTbK) m croMMOCTbK) peanM3aqMM peweHMn. 
flnn CB513M Asyx yqaneHHbix oc|dmcob Ha Mam- 
CTpa/lM C MHTeHCMBHbIM o6MeHOM ASHHblX 
mowho ncno^b30BaTb annapaTHbie 6paHAMay- 
3 p bi KOMnaHMM Cisco mjim D-Link. 

npM noMCKe nporpaMMHbix peweHMM 3aAa- 
hm o6ecneHeHMA ceieBOM 3aiAmbi Ann cepBepa 
mjim uuiK)3a noKanbHoPi ceTM b 1/lHTepHeie Ha 
ocHOBe Windows o6paTme BHMMaHMe Ha pa3- 
pa6oTKy KOMnaHMM Kerio Technologies Inc. — 
Kerio Win Route Firewall. Ta we caMan 3aAana, 
TO/ibKO Ann Linux-njiaTc|DopM — Open Source 
npoeKT Netfilter, 6paHAMay3p Iptables. fln* i 
o6ecneneHMn ceieBOM 3aiAUTbi He6onbwoM jio- 
Ka/ibHOM ceTM m/im OAHoro KOMnbfOTepa c noA- 
K/ifoneHMeM k 1/lHTepHeiy mowho Mcnonb30BaTb 
nepcoHa/ibHbie nporpaMMHbie 6paHAMay3pbi 
KOMnaHMM Agnitum Ltd — Outpost Pro m Out- 
post Free. llpMMeHeHMe 3 tmx 6paHAMay3poB 
no3BonneT wecTKO pemaMeHTMpoBaib ceTeByfo 
aKTMBHOCTb n0^b30Baie/lbCKMX M CMCTeMHbIX 
npM/lOWeHMM, KOHTpO/IMpOBaTb LjenOCTHOCTb 


no^b30Baie/ibCKMx nporpaMM (Heo6xoAMMO 
Ann onpeAeneHMn cfjaKTa MOAMc|DMKauMM 
nporpaMMbi BMpycoM mjim o6HOBjieHMeM), 
6^0KMpoBaTb 3arpy3Ky MHTepHeT-peK/iaMbi m 
B binonHnTb Apyrue 3aAanM. IIommmo bo3- 
mowhoctm noAK/ifoneHMfl k 6paHAMay3py ao- 
nonHMTenbHbix MOAy/ieM, paciuMpflfoiAMx 
cjay h KUMOH a/ibHOCTb cmctcm 3aiAMTbi, k Ha- 
3BaHHbiM AOCTOMHCTBaM nporpaMMbi MOWHO 
Ao6aBMTb aAamaAMK) MHTepcJjeMca 6paHAMa- 
yapoB Ann pyccK05i3biHHbix nonb30BaTeneM. 

OTsneKaioiiiMe 
ceTesbie cmctcm bi 

«BoMHa — 3 to nyTb o6MaHa. llo3TOMy, Aawe 
ec/iM [Tbi] cnoco6eH, noKa3biBaM npoTMBHMKy 
cbok) Hecnoco6HocTb. KorAa AonweH BBecTM 
b 6om cbom cM/ibi, npMTBopMCb 6e3AenTenb- 
HbiM. KorAa [qenb] 6nM3KO, noKa3biBaM, 6yAT0 
OHa Aa/ieKo; KorAa we OHa AeMCTBMTe/ibHo Aa- 
neKO, co3AaBai/i BnenaTjieHMe, hto OHa 6nM3- 
ko. l/l3o6pa3M BbiroAy, HTo6bi 3aBjienb ero. » 


Pom. Oh nepexBaTbiBaeT Bee 3anpocbi no/ib30- 
Baie/in k MHTepHeT-pecypcy m npoBepneT, He 
Mowei /iM oh mx Bbino/iHMTb, npeAOdaBMB co- 
xpaHeHHbie AanHbie M3 cBoePi K3w-naMnTM m 
3K0H0MH BpeMn no/ib30Baie/ieM. Ec/im npoKCM- 
cepBep He MoweT npeAOdaBMTb AanHbie, 3a- 
npoc nepeAaeicn pea/ibHOMy cepBepy. 06c/iy- 
wMBaHMe 3anpocoB no/ib30Baie/in nponcxoAMT 
B COOTBeTCTBMM C OrpaHMHeHMHMM, yCTaHOB- 
JieHHblMM aAMMHMCTpaTOpOM Ann 3T0r0 no/lb- 
30Baie/in. B KanecTBe npMMepoB npoKCM- 
cepBepoB mowho npMBecTM Squid Ann 
Unix/Linux-CMCTeM m pa3pa6oTKy KOMnaHMM 
Ositis Software Inc. — Win Proxy. lloc/ieAHMM 
n03B0/ineT npOBOAMTb OH/iaMHOByiO aHTMBM- 
pycHyio npoBepKy no/iynaeMbix no/ib30Baie- 
/ieM (J)aM/ioB m 3 klHTepHeia. 


m 


OrpaHMHeHMe no/ib30BaTe/ieM 


A MHTepHeia Te 6 e 6 yfleT coBceM qyTb-qyTb 


B nepByio onepeAb HeodxoAMMOCTb 3Toro or- 
paHMneHMn Bbi3BaHa onacHOCTbio Mcnonb30- 
BaHMn 3/10yMblLLI/ieHHMKaMM B cbomx ue/iflx 
onpeAe/ieHHbix MHTepHeT-TexHO/iorMPi. Hanpu- 
Mep, noc/ie 3arpy3KM aKTMBHbix KOMnoHeHTOB 
MHTepHeT-AOKyMeHTOB — ActiveX, Java-ann/ie- 
tob — Ha KOMnbiOTepe no/ib30Baie/in Mcnon- 
Hneicn HeKOHTpo/iMpyeMbiPi mm koa, MMeioiAMM 
noTeHUMa/ibHyio B03M0WH0CTb AOdyna k 3a- 
nMcaHHoPi Ha amck MHcJ)opMauMM. CueHapMM 
Ha H3biKax JavaScript m Visual Basic Script 
Moryr M3MeHmb 6e3 KOHTpo/in no/ib30Baie/in 
HacTpoMKM web-6pay3epoB. Mcc/ieAyn cooki- 
es, MOWHO He TO/lbKO OTC/ieAMTb TpaeKTOpMK) 
nepeMeiAeHMn no web-cepBepaM, ho m no/iy- 
HMTb perMCTpaUMOHHyiO MHCt)OpMaUMIO n0/lb30- 
Baienn k MHTepHeT-pecypcaM. 


OrpaHMHMBaTb Mcno/ib30BaHMe aKTMBHbix 
KOMnoHeHTOB web-AOKyMeHTOB m cookies 

MOWHO HeCKO/lbKMMM CnOCOOaMM — COOTBeT- 
cTByioiAMMM HacTpoPiKaMM MHTepHeT-6pay3epa 
m/im nporpaMMHoro nepcoHa/ibHoro OpaHAMa- 
yapa. npM orpaHMneHMM Mcnonb30BaHMn stmx 
T exHO/iorMPi /lyniue npMAepwMBaTbcn tmOkom 
no/iMTMKM: pa3peujaTb mx Mcno/ib30BaTb f\m 
web-pecypcoB, KOTopbiM Bbi AOBepneTe, m 3a- 
npeiuaTb Ann ocTa/ibHbix. 

CneuMa/ibHoe nporpaMMHoe obecneneHMe, 
npoKCM-cepBep, no3BO/ineT paciuMpMTb B03- 
mowhoctm pemaMeHTMpoBaHMn Mcno/ib30Ba- 
HMn MHTepHeT-pecypcoB. npoKCM-cepBep 
4)yHKUM0HMpyeT KaK nocpeAHMK npM obMeHe 
AaHHbiMM MewAy k/imohtckmm npM/ioweHMeM 
no/ib30BaTe/in m pea/ibHbiM MHTepHeT-cepBe- 
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NTERNET 6e3onacHOCTb 



flpocMOTp CTaTMCTMKH pa6orbi nporpaMM- 
Horo nepcoha/ibHoro ©panAiviayapa Agni- 


tum Outpost Firewall Pro 




KoH4>iirypiipoBaHMe napaMeipoe pa©OTbi 
Snort yTM/iMTOM IDScenter 


» Cotbopm 6 ecnop/iAOK [b ero CM/iax] m B 03 bMM 
ero. Ec/im oh no/iOH, npMroTOBbca; ec/iM oh 
cmieH, M 36 eraPi ero. Ec/im oh b rHeBe, 6 ecno- 
kom ero; 6 yflb noHTMTe/ieH, HTo 6 bi oh B 030 M- 
hm /1 o ce 6 e. Ec/im Bpar OTAOXHyBWMM, 3 aciaBb 
ero Hanp/Hb CM/ibi. Ec/im oh o 6 -beAMHeH, pa 3 T>- 
eAMHM ero. HanaAaPi TaM, rAe oh He npMroTO- 
BM/icn. I/Iam BnepeA TaM, rAe oh He o>KMAaeT. 
TaKOBbi nyTM, KOTopbiMM BoeHHbie CTpaierM 
no 6 e>KAaK)T». 

y>Ke ABe C nO/lOBMHOM TblCflHM ZieT MAeM, 
M3/10)KeHHbie B TpaKTaTe «klCKyCCTBO BOMHbl» 
KMT3MCKMM BOeHHbIM CTpaTerOM M c(d M/ 1 0C0C|30M 
CyHb Ij 3 bi, HaxoA/iT npMMeHeHMe b npaKTMKe 
eAMHo 6 opCTB, 3K0H0MMKe, nOBCeAHeBHOM 
>KM3HM. HaiU/lM ohm npMMeHeHMe M B 06 /iaCTM 
MH(|D 0 pMai 4 M 0 HH 0 M 6e30naCH0CTM. riOC/ieAHMe 
HecKO/ibKO nei pa3BMBaeTC5i HOBaa KOHuenAM/i 
o6ecneneHM5i ceieBOM 3aiAMTbi — Mcno/ib30- 
B3HMe MMMTaUMM y/13BMMblX CeTeBbIX CMCTeM M 
cepBMCOB. 1/lAeo/iomfl TaKOM 3aiAMTbi — npM- 
B/ieneHMe bhmm 3 HM 5 i b 3 /iomiamkob Ka/KyiAeMC/i 
AOCTynHOCTbK) MMMTMpyeMbIX CMCTeM n/lfOC AO- 
KyMeHTMpoBaHMe Bcex acmctbmm 3/ioyMbiw- 
zieHHMKa npM nonbiTKe B3/iOMa. TaKMe CMdeMbi 
Ha 3 biBafOTC 5 i Honeypot. Ha 3 BaHMe o 6 pa 3 yeTC 5 i 
ot aHr/iMMCKMx c/iob honey — «MeA» m pot — 
« 6 ohohok», noApa 3 yMeBa/i npMMaHKy A-na iia- 
KOMKM. ripaKTMHeCKOe npMMeHeHMe 3T0M KOH- 
u,enu,m Aono/iH/ieT TpaAMUMOHHbie cnoco 6 bi 
3aiAMTbl, n03B0/in/1 C 6 o/lbWOM TOHHOCTbK) Bbl- 
53 B/i5iTb 3/1 oyMbiiLi/ieHHMKOB cpeAM no/ib30BaTe- 
/iePi ceieBbix pecypcoB. 

Ochobhom BK/iaA b pa 3 BMTMe CMCTeM Honey- 
pot BHOCMT HeKOMMepHeCKMM MCC/ieAOBaTe/lb- 
ckmm npoeKT Honeynet. B paMKax 3 Toro npoeK- 
Ta BbiAe/iM/iocb Aea BMAa CMCTeM Honeypot — 
Mcc/ieAOBaTe/ibCKMe m npoMbiiu/ieHHbie. Ilep- 
Bbie c/iy>KaT ajia c 6 opa MHcj/opMauMM o mctoam- 
Kax ceTeBbix aTaK m agmctbm/ix 3 /ioyMbiw/ieHHM- 
kob noc/ie B 3 /iOMa. Ha 3 HaneHMe BTopbix — 
OTB/ieHb BHMM 3 HMe B 3 / 10 MIAMK 0 B OT pa 60 HMX 
CMCTeM. npM aTaKe Ha npoMbiiu/ieHHyK) CMCTeMy 
Honeypot o B 3 /iOMiAMKe co 6 MpaeTC 5 i bca ao- 


CTynHan MHcf)opMauM5i m nepeAaeTca CMCTeMe 
3aiAMTbl ceTM. 

B KanecTBe npMMepa npoMbiw/ieHHOM Ho- 
neypot mo/kho npMBecTM CMCTeMy Honeyd. 

OHa no 3 BO/i 5 ieT co 3 AaBaTb BMpTya/ibHbie xoc- 
Tbi b ceTM, MMMTMpyfoiAMe pa 3 /iMHHbie onepa- 
AMOHHbie CMCTeMbi, Bn/ 10 Tb AO ypOBH 51 ceTe- 
Bbix npoTOKO/iOB. Hto npMMenaTe/ibHO, a nn 
A 0 CTM)KeHM 51 nO/lHOM MMMTai^MM MCnO/lb 3 yiOT- 
C53 6 a 3 bl AaHHbIX XapaKTepMCTMK npOTOKO/lOB 
pa 3 /iMHHbix onepauMOHHbix CMCTeM m ceTeBbix 
ycTpoMCTB — CKaHepoB Xprobe m NMap. Co- 
3 AaHHbie cMCTeMOM Honeyd xocTbi mo>kho 
o 6 -beAMH/iTb b BMpTya/ibHbie ceTM, onpeAe/i/m 
mx Tono/iomio, cxeMbi MapmpyTM 3 apMM, 3 arpy- 
/KeHHOCTb m noTepM naKeTOB. 1 /lMMTauM/i pa- 
60 Tbl cepBMCOB BMpTya/lbHblX XOCTOB AOCTMra- 
eTC/i nepe 6 pocKOM coeAMHeHMM Ha pa 6 oHMe 
cepBMCbi m/im Mcno/ib 30 BaHMeM cneuMa/ibHO 
pa 3 pa 6 oTaHHbix MHTepaKTMBHbix cueHapneB. 

ATaKa 

Ha 0 CH 0 B 3 HMM AaHHbix, co 6 paHHbix 3 / 10 yMbllU- 
ZieHHMKOM BO BpeM 51 pa 3 BeAKM, Ha CMCTeMy 
npoBOAMTC/i ceTeBan aTaKa. 3 to mo/kct 6 biTb 
OAHOBpeMeHHOe OTKpbITMe MHO)KeCTBa coeAM- 
HeHMM ; onpeAe/ieHHa/i noc/ieAOBaTe/ibHOCTb 
KOMaHA m AaHHbix, nepeAaHHbix onpeAe/ieH- 
HOMy cepBMcy; cepm ceTeBbix naKeTOB c 
npeAHaMepeHHO HapyweHHOM crpyKTypoM. 
fl/in o 6 Hapy>KeHM 5 i Hana/ia aTaKM Mcno/ib 3 yiOT 
cneuMa/ibHoe nporpaMMHoe o 6 ecneneHMe — 
ceTeBbie cMCTeMbi o 6 Hapy>KeHM 5 i BTop>KeHMM 
(Network Intrusion Detection System, coKpa- 
lAeHHO NIDS). 3 Ta CMCTeMa 3 aiAMTbi ocyiAe- 



CTB/ 15 ieT KOHTpO/lb yCTaHaB/lMBaeMbIX coeAM- 
HeHMM, npoBOAMT aHa/iM 3 CTpyKTypbi m co- 
Aep>KMMoro ceTeBbix naKeTOB. NIDS MO>KeT 
pa 6 oTaTb KaK Ha OTAe/ibHOM KOMnbioTepe, 
KOHTpo/iMpy/i ero co 6 cTBeHHbm Tpacf/MK, TaK m 
H a BbiAe/ieHHOM cepBepe (iu/ 1103 , MapwpyTM- 
3 aTop, 30 ha)/ npocMaTpMBan Becb MewceTe- 
BOM nOTOK AaHHbIX. npM o 6 Hapy>KeHMM aTaKM 
NIDS (b 33 BMCMM 0 CTM OT pa 3 pa 60 TKM) MO)KeT 
noc/iaTb coo 6 iAeHM/i Ha e-maiL, pa 6 oHyio koh- 
co/ib aAMMHMCTpaTopa, neMA>Kep, Te/iec|DOH, 
c|DaKC, SNMP, peKOHcJ/MrypMpoBaTb 6 paHAMay- 
3 p m/im MapiupyTM 3 aTop; 6 /iOKMpoBaTb ycTa- 
HaB/iMBaeMbie coeAMHeHMM. 

ripoM/i/uocTpMpoBaTb npMMeHeHMe NIDS 
mo>kho Ha npMMepe CMCTeMbi Snort. B pe>KMMe 
pea/ibHoro BpeMeHM Snort ocyiAecTB/meT aHa- 
/iM 3 ceTeBoro jpa^ma, npoBep/m KoppeKT- 
HOCTb CTpyKTypbi ceTeBbix naKeTOB m cooTBeTCT- 
BMe coAep>KMMoro naKeTOB onpeAe/ieHHbiM 
npaBM/iaM. fl/m onncaHM/i ceTeBbix mhamachtob 
m onpeAe/ieHM/i peaKUMM CMCTeMbi Mcno/ib 3 yeT- 
C 5 i tm 6 kmm 533 biK cueHapMeB. BcTpoeHHa/i 6 a 3 a 
3 H 3 HMM no 3 BO/i/ieT onpeAe/iMTb pacnpocrpa- 
HeHHbie TMnbi mhamachtob, tbkmx KaK «CKpbl- 
Toe» CKaHMpoBaHMe (Mcno/ib 3 yioiAMe ycraHOB- 
zieHHbie b ceTeBbix naKeTax c|D/iarM FIN, ASK), 
c 6 op 6 aHHepoB ceTeBbix cepBMCOB (Services & 

OS fingerprinting), aTaKM Ha nepeno/iHeHMe 6 y- 
cf)epa pa 3 /iMHHbix cepBMCOB, aTaKM, Mcno/ib 3 yio- 
HMe npeAHaMepeHHoe HapyiueHMe CTpyKTypbi 
ceTeBbix naKeTOB (ping of death), aTaKM BMAa 
« 0 TKa 3 b o 6 c/iy>KMBaHMM» (DOS m DDOS). Bk/iio- 
neHO onMcaHMe MHO>KecTBa aTaK, 3 Kcn/iyaTMpy- 
ioiamx onpeAe/ieHHbie y/i 3 BMM 0 CTM pa 3 /iMHHbix » 


- WmPruxv 
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o 6 3 o p TexHO/iorn h ceTeBOM 3 a m m bi 



NMapWin — Windows-aHa/ior CKaHepa 
Nmap 


» CeTeBbIX CepBMCOB. ripn c|)MKCMpOBaHMM CMCTe- 
mom Snort ceieBoro nrmnflema mo>kho, kohc|)m- 
rypMpya 6paHAMay3p, 6/iOKnpoBaTb aiaxy 
ia/\aj]v\ nepeflaTb npeAynpewAaiOLAee coo6iAe- 
Hne b c/iy>K6y Windows Win Popup, b no/ib30Ba- 
Te/ibCKnn cjDaMJi mjim ceieBOMy cepBMcy. 

1/lAea ncno^b30Baib MeTOAbi sktmbhom ceTe- 
BOM 3aiAHTbi, to ecTb aBTOMainHecKaa Kompa- 
Taxa HanaAafoiAero npn c|)HKCnpoBai-mn ceie- 
Boro nHAMAeHTa, MMeeT HecKO/ibKO ya3BMMbix 
no3ni4nn. llepBbm apryMeHT npomB Mcno/ib30- 
BaHH5i TaKon 3aiAHTbi — coMHme/ibHafl 33 koh- 
HOdb KOHTpaiaKn. Btopom apryMeHT — Bno/i- 
He B03M0>KHa CMTyauMfl, KorAa 3/ioyMbiwjieHHMK 
MMMTMpyeT aTaxy co CTopoHbi nocTopoHHero 
xocra, HanpaBMB peaKqMio CMCTeMbi 3aiAMTbi He 
npoTMB ce6fl, a npoTMB Bbi6paHHoro xocra. 

llOClieAHflfl JlHHHfl 3ail4HTbl 

ripeAno/io>KMM, HTO, HeCMOTpfl Ha npMHflTbie 
Mepbi 3aiAMTbi, cMCTeMa 6bma B3/iOMaHa. Ka- 
Kne AGMCTBM51 Heo6xOAMMO npeAnpMH51Tb A/lfl 
CBoeBpeMeHHoro o6Hapy>KeHMfl m pacc/ieAO- 
BaHM5i cfiaKTa KOMnpoMeTaqMM CMCTeMbi: 

► ananm wypHa/iOB CMCTeMHbix coo6meHMM; 

► KOHTpO/lb pa60Tbl n0^b30BaTe/lbCKMX M CMC- 
TeMHbix npM/io>KeHMM; 

► KOHTpO/lb Ae/IOCTHOCTM (faM/lOB,* 

► aHTMBMpycHa^ npoBepKa. 

BOJlbLUMHCTBO CMCTeMHbIX M n0/lb30BaTe/lb- 
ckmx npM/io>KeHMM BeAyT 3anncb CBoen f\en- 
TenbHOCTM b cneunanbHbie c|3aMJibi — wypHa/ibi 
coo6iAeHMM (jiorn). HanpMMep, o6biHHO BeAyT- 
Cfl WypHaJlbl, B KOTOpbIX c(DMKCMpyeTC5l, KorAa M 
KTO BOlUe/1 B CMCTeMy, CnnCOK Bbl3BaHHblX 
no^b30BaTe/ieM nporpaMM, napaMeTpbi 3anpo- 
COB K CMCTeMHbIM CepBMC3M. AHa/lM3Mpyfl 3TM 
>KypHa/lbl, MO>KHO JierKO BblflBMTb AeMCTBMfl 
B3/iOMiAMKa: HanpMMep, ceTeBOM cepBMC no/iy- 
hmji CTpaHHbiM 3anpoc, 3aTeM b cncTeMe no- 
j3BMJIC53 HOBbIM n0/lb30BaTe/lb C aAMMHMCTpa- 
TOpCKMMM npaBaMM, KOTOpbIM npMHflJICfl 
aKTMBHO MOAMc|)MAMpoBaTb ncnojib3yeMoe npo- 
rpaMMHoe o6ecneneHMe. Ha nepBbm B3r/mA 
Bee Bbim^AMT He oneHb c/io>kho. Ho yHMTbiBaa, 
hto nepBOM 3aAaneM 3/1 oyMbuujieHHMKa noc/ie 
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1 Ayamt ceTeBbix cepBMCOB CKaHepoM 
GFI LANguard Network Security Scanner 



B3/iOMa CMCTeMbi 6yAeT coxpbiTMe c/ieAOB, 
He/ib35i AOBep^Tb MHcjDopMaAMM b wypHa/iax 
COo6lAeHMM Ha CKOMnpOMeTMpOBaHHOM CMCTe- 
Me. C 6o/ibiuoM Bepo^iTHocTbio ohm 6yAyT MO- 
AMC|3MAMpOBaHbl B3J10MLAMK0M. ll03T0My 3anMCb 
MHcf)opMai4MM b jioKa/ibHbie wypHa/ibi jiyniue 
Ay6^MpoBaTb nepecbmKOM KonMM coo6meHMM 
no ceTM cneqMa/ibHO BbiAe/ieHHOMy cepBepy 
Syslog, 3anpeTMB k HeMy n\o6ov\ ceTeBOM ao- 
CTyn (xpoMe nepecbi/iKM coo6iAeHMM). TaKMM 
o6pa30M, B3/10MIAMK, CKpbiB c/ieAbi CBoero bxo- 
Aa Ha CKOMnpOMeTMpOBaHHOM cMcreMe, He 
CMO>KeT B3/iOMaTb yAa/ieHHbm cepBep SysLog m 
M3MeHMTb TaM >KypHa/lbl COo6lAeHMM. 

fl/m MOHMTopMHra pa6oTbi CMCTeMHbix m 
no/ib30BaTe/ibCKMx nporpaMM m BbmB/ieHMfl He- 
TMnMHHOM AG^Te/ibHOCTM Mcno/ib3yiOT cneqMa- 
/iM3MpoBaHHoe nporpaMMHoe o6ecneneHMe 
noA o6lamm Ha3B3HMeM Host Based Intrusion 
Detection System (HIDS). B KanecTBe npnMepa 
mo>kho npMBecTM Symantec Intruder Alert. 

KoHTpo/inpyfl qe/iocmocTb cfiaMJiOB, mo>k- 
ho onpeAe/iMTb, KaKMe nporpaMMbi 6buiM mo- 
AMC|DMI4MpOBaHbl 3J10yMbllUJieHHMK0M. fl/lfl 
3TOM Ae/IM MO>KHO MCn0/lb30BaTb yTM/lMTbl 

Tripwire mjim AIDE (Advanced Intrusion De- 
tection Environment). 

CaMbm o>KMAaeMbiM mar nnn noMCKa Bpe- 
AOHOCHoro KOAa, BHeceHHoro b3^omiamkom b 
nporpaMMHoe o6ecneneHMe cncreMbi, sto mc- 
no/ib30BaHMe aHTMBMpycHbix nporpaMM Tnna 
Chrootkit A-n^ Linux-CMCTeM n AVP «/la6opa- 
TopMM KacnepcKoro» A-nfl Windows. 

B 3aK/iK>HeHne 

3aBepiua5i o63op cpeACTB ceTeBOM 3aiAMTbi, 
xoTe^ 6bi 33MeTMTb, hto 3aAana o6ecneneHM5i 
MHC|)OpMaUMOHHOM 6e30naCH0CTM 53 B/l 53 eTC53 
nocT05iHHO 3BO/iioi4MOHMpyK)iAMM npoueccoM, 
Tpe6yiOlAMM BHMMaHM5l, TlAaTe/lbHOCTM M MH- 
Te/uieKTya/ibHbix ycM/iMM. HMKaKMe mctoamkh 
3aiAMTbi He MoryT CHMTaTbC5i a6co/iK)THO Ha- 
Ae>KHbiMM no onpeAe^eHMio. BeAb copeBHOBa- 
HMe TexHo/iorMM Mena m \i\ma magt ot 3apM 
noflB/ieHMfl ne/iOBenecTBa m ao cmx nop He 
OKOHHeHo. ■ ■ ■ AjieKcaHAP KpacoTKviH 



Pe3y/ibTaTbi aHa/iM3a CKaHepoM NMap 
yAa/ieHHOM CMCTeMbi 



Pecypcbi 

m npoeKTbi 

Agnitum 

www.agnitum.com 

AIDE 

www.cs.tut.fi/~rammer/ 

aide.html 

AirSnort 

airsnort.shmoo.com 

AVP 

www.avp.ru 

Cain 

www.oxid.it 

Cisco 

www.cisco.com 

CERT/CC 

www.cert.org 

Chrootkit 

www.chkrootkit.org 

Cotse 

www.cotse.com 

Dlink 

www.dlink.com 

DSniff 

naughty.mon key. o rg/ 
-dugsong/dsniff 

DSniff (Win 32) 

www.datanerds.net/ 
~mike/dsn iff.html 

Ethereal 

www.ethereal.com 

GFI LANguard NSS 

www. gf i softwa re . co m 

Honeynet 

www.honeynet.org 

Honed 

niels.xtdnet.nl/honeyd 

Honeyd (Win 32) 

www.securityprofiling.com 

IDScenter 

www.packx.net 

IEEE 

www.ieee.org 

ISS 

www.iss.net 

Kismet 

www.kismetwireless.net 

Kerio 

www.kerio.com 

Nessus 

www.nessus.org 

Netfilter/lptables 

www.iptables.org 

Netsec 

www.netsec.ch 

NMap 

www.insecure.org 

NMapWin 

www.nmapwin.org 

OpenSSH 

www.openssh.org 

OpenSSL 

www.openssl.org 

Ositis 

www.ositis.com 

Putty 

www.chiark.greenend.org. 

uk/~sgtatham/putty 

Symantec 

www.symantec.com 

Squid 

www.squid-cache.org 

Snort 

www.snort.org 

Syslog (Win 32) 

www.kiwisyslog.com 

Tcpdump 

www.tcpdump.org 

Tripwire 

www.tripwire.com 

XSpider 

www.ptsecurity.ru 

Xprobe 

www.sys-security.com 

Void.ru 

www.void.ru 

WinDump 

windump.polito.it 
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DiaBHbiM peflaKTop 

AHflpeM Kokovpob, andrey.kokourov@vogelburda.ru 

OTBeTCTBeHHbm peflaKTop 

HuKma BeHUKOBCKMM, nikita.venzkovsky@vogelburda.ru 
PeAaKTopbi 
MaKCUM MaKapeHKOB 
BaCMAHU rip030p0BCKMM 

flMmpuM Acay^eHKO (Chip CD), dmitriy.asaulenko@vogelburda.ru 
naBe^ LDoujmh (Chip CD), pavel.shoshin@vogelburda.ru 

JlMTepaTypHbm peflaKTop 
EBreHM8 /lo6aneBa 
OTfleji MapKeTMHra m peK/iaMbi 

flpocnaB HepHAKOB (pyKOBOflme;ib), yaroslav.chernyakov@vogelburda.ru 
BanecnaB MaTBeeB, viatcheslav.matveev@vogelburda.ru 
A/ieKceu rieipoB, aleksey.petrov@vogelburda.ru 
Mapu8 Kopo/ieBa, maria.koroleva@vogelburda.ru 
Haia8b8 riaHKDUJKMHa, natalia.panyushkina@vogelburda.ru 

J\l433MH 

OnAnnn 3^aTK0BCKUM (apT-flupeKTop), philip.zlatkovsky@vogelburda.ru 
AHflpeu BapaHOB, andrey.baranov@vogelburda.ru 
K)jim 8 3aiiueBa, juLia.zaitseva@vogelburda.ru 
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Tea. (095) 787-33-88, cpaKC (095) 787-94-31 
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3a coflepwaHne peoaMHoro o6v 
OTBeTCTBeH HocTb Hecei 


B flaHHbiM roHopap bxoamt m bo 3- 
HarpawfleHne 3a B03MO>KHyio ny6- 
^MKapmo npoM3BefleHMB b 3/ieK- 
TpOHHOM CjDOpMe. no MCTeMeHMM 
OflHoro rofla c MOMema nepBoii 
ny6jiMKapMM aBTop MMeeT npa- 
bo ony6^MKOBaib CBoe npon3Be- 
fleHne b ApyroM Mecie 6e3 npeA- 
Bapme^bHoro nucbMeHHoro co- 
macmi M3Aaie^fi. 

Bee npaBa Ha ony6/iMKOBaHHbie Ma- 
TepnaBbi 3aiAMiAeHbi. nepenenaTKa, 
i/icno/ib30BaHne mjim nepeBOA Ha 
Apyroii a 3 bi k, a Taxwe HHoe mc- 
n0^b30BaHMe npOM3BeA6HMM, paBHO 
KaK MX BKJlIOHeHMe B COCTaB Apyro- 
ro npOM3BeAeHMB (c6opHMK, KaK 
nacTb Apyroro npoM3BeA6HM?i, mc- 
no^b30BaHMe b k 3 kom-bm 6 o (f)opMe 
b 3jieKTpoHHOM ny6;iMKa4MM) 6e3 
connacMji M3Aaie.nfl 3anpeiAeHbi. 


peK/iaMOAaie/ib. 3a opMrMHa/ib- 
HOCTb M COAep>KaHMe CTaTbM OT- 
BeTCTBeH HocTb Hecei 3 BT 0 p. 
PyKonMCM peAaKpMeii He B 03 Bpa- 
lAaiOTCfi. B oiynae npneMa pyKonM- 
cm k ny 6 /iMKapMM peAaKAMB ciaBMT 
06 3 T 0 M aBTOpa B M 3 BeCTH 0 CTb. 
npM 3 tom M 3 Aaiejib nojiynaeT 3 kc- 
K/no 3 MBHoe npaBO Ha paenpoerpa- 
HeHMe npMHBToro npoM 3 BeAeHMa 
nepe 3 wypHa/i BK/HOHaa bo 3 mo>k- 
HOdb ero ny 6 ^MKapMM Ha WWW- 
dpaHMpax wypHa/ia, CD mjim mhum 
o 6 pa 30 M b 3 /ieKTpoHHOM cfiopMe. 
Abtopckmm roHopap BbinjiaHMBaeT- 
cji pa 30 B 0 b TeneHMe n jitm HeAe/ib 
noc/ie nepBOM ny 6 jiMKapMM m b 
pa 3 Mepe, onpeAejiaeMOM BHyipeH- 
HMM enpaBOHHMKOM TapMC()OB. 
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